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INTRODUCTION AND SUMMARY 


This report is me of a series describing investigatims within tho 
Missouri River Besin in Mmtana made by mining engineers of the Bureau of 
Mines Mincrals Division, Regim II. The primary purpose of these investigations 
is to provide informatia to agencies of the Department of the Interior and 
and others concerned with the plenning of Federal power developments in the 
basin. The report contains such fectual data as have been authorized for public 
distribution. 


The field investigations in Broadwater County were made during the late 
fell of 1948 end the summer of 1949. Virtually ali’ know metellic mineral 
deposits and some nonmetallic mineral deposits within the county were investi- 
geted. However, saue lmg inoctive mines and prospects on which little or no 
information is of record may have been anitted inadvertently. “Many of the 
mines end prospects heave been inective for extended poriods. Most of the 
underground workings now are inaccessiple. Beceuse of such cmditims, in- 
pressions gained by the inspection of surface features have been supplemented 
necessarily, where possible, by information obtained fran Federal and State 
publicatians,. 


This report covers such features es accessibility, climate, topography, 
power, freight rates, smelter schedules, history, production, and geology. 
It provides informatiqm on more than 90 metal mines and a ae and @ 
hnunber of nonmetallic Sepcenwes 


/, ACKNOWLEDGMENTS 

Canpilation of sone of the date contained in’ this report wes natcrially 
assisted py the courteous cooperatian of the region 's mine owners, compeny 
officials, operetors, and county officers. Essential informatim concerning 
their respective company activiticeb, as related’ to the mineral industry within 
the county, was provided by officials of the American Gnelting & Refining Co., 
the Anaconda Copper Mining Go,, the Montanda Power Co., and the Northern Pacific 
keilroad. 


Statistical information was supplied by the Econanics and Statistics 
Service, Bureau of Minos, Salt Leke City, Uteh. ae TOR CeCe data were 
Supplied by the U. S. Weather Bureau, Helena, Mmt. 


Information recorded in reports and unpublished manuscripts of the Federal 
Bureau of Mines, tho Federal Geological Survey, and the Mamtanc Bureau of Mines 
and Geology was used freely. Dcsigatim of the source of information is indl- 
cated in the text by numbers in parentheses, which refer to the list of 
references. : 
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LOCATION AND ACCESSIBILITY 


Broadwater County (population 3,451) is in west-central Montana betwem 
parallels 45° 50' and 46° 47! north and meridians 111° O4' to 111° 47' west. 
Its borders enclose an area of 1,206 square milos. The county's known mineral 
deposits are confined mainly to four mining regions lying to the west and 
northeast of Townsend, Mont. (population 1,309), the county scat. The locatia 
of these mining regions and their relation to population centers, highways, and 
railroads are shown on figure l. 


Road mileage between these mining; revgions and their nearest reil shipping 
points are indicated in table l. 


TABLE 1. - Road mileage between mining regions 
end nearest rail shipping point 


Regi on | Shipping Point ROed mileage 
FadersSburQecceccecccvcscccvccecece | Toston te 
Indian Creckesccocsecscccccccccces Townsend le 
WinStOMn ccecesccncccceccecseceesens Winstan T 
Confederates cersccacccsvcsscsccveces Clesoil 5 


Helna, Mont., the State capitol, is the nearost major supply point. 
Custom smelting facilities within the State are available at Anacanda, East 
Helena, and Great Falls. Table 2 gives highway mileages fran Townsend to the 
principal mining supply points und smelting centers within Montana and to 
Bimilar centcrs in nearby States. 


TABLE 2. - Highway distances from Townsend, Mont, 


Place 'Milcage 


Anaconda, MONte ceccvccccoverecececeseseseeceeee lil 
Butte, Monts coccccevesesccccccceecececeseceeeee 96 
East Holena, Monte ececscsccccesvosrecncessecece ple 
Great Falls, Montes ccoccccccccccccceseceveccesces 128 
Helena, Mante ig WW Gib W864 06 O86.6 100s 65 66 owes oes 45 


Kellogg, TduhOecccccvccccscccccccenccccvecseveces 
Salt Lake City, Utelnecececevcccccvvcacesevsceces 


Ss) okane Wash. COCOHE OCHO HH LHCECO COLO OH LE SEEO DES 


The county is served by a road network branching fran U. 5S. Highway 10N, 
which closely follows the course of the Missouri River and parallels Northern 
Pacific Railroad trackage. Several well-ballasted and maintained secmdary 
roads traversing the valley provide. dependable year-round camunicatiq@m betwecn 
most of the nining regions and the valley shipping points. 


CLIMATE 


Pronounced seasonal taiperature extremes prevail. The generally low 
hunidity, abundant sunshine, end bracing atmosphere, however, canstitute a 
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pleasant mountain ‘climate... A fairly diversified agriculture is encouraged at 
the lower altitudes by.an average growing season of 104 days. 


Climatological records indicate an average annucl precipitation of about 
ll inches. However, the momtain areas receive a much greater precipitation, 
usually as snow, than indicated by records collected at valley observation 
points. Snow depths commmly range from 2 to 7 feet and average about 4 feet 
throughout the mountain areas,. Although snowstorms may occur in any month of | 
the year,. unhampered cammunications between valley and mountain areas usually 
are possible fran April to paomvene 


Climatological data recorded at stations in and adjacent’ to Broadwater 


County, Mant., are shown in: tables 43 and 4, These statistits were provided by 
the United States Weather Bureau, Helena, Mont. 


TABLE 3. - Average monthly and annual adieceiaieill & and snowfall, 
in inches, at following U. S: Weather Buteau stations 


in and adjacent to Broadwater Count Mont. 


DUA Gis 6s6e seeee Townsend¢ | Hel ena,2/ “ “tree Forks 


Saale iets County) | (Lewis .. oe County) (Geldatin Counyiy ) 
1G0 
Precipi-~| ae a= pete Tract; - | Snow- 

| tatianL/ tationl/ "* Ttataand/ | fall 
rosa, positiessss rat a at 
record, yearse.e.! 21 1 14 
JANUBLY ccccecccce 0. 2 9. ee | 10.7 | 5.5 
FEDruaryeeceecvoece 228 6.0 20 8.2: °° ys | 4.6 ) 
March eccccccocses| | ‘60 6.9 i | Jee 42 C9 
April eovccovccecce 78 1.4 1.07 | 6.2 1.03 | ool 
MAY cocccccecccese 1.85 0.9 2el2 Lee 1.73 | 26 
JUN Ge cccceccvcces 2.28 20 _ = 2025 | T 2.16 | 0 
JULY. cccccceccves 1.10 20 1.L2 | Ae) 1.40 | 20 
Auguste eccccvcese a JL oO 78 T ; 096 , 2O 
Septembereceseses _ 1-20 . tga : 1.25 . J 1.44 o4 
October eeccsecvsce : 067 to 03 ; 88 4.2 092 | 2.4 
NovembDCreeesccece| ' 39 “Tel a : {3 6.9 -_ 063 5.6 
Decambereececccoegce e Jee | 80 9.0 | e 2.8 
Annual average..! 10.83 | 39.3 | 3032 | 7D 9 


1/ Includes snowfall converted to water, 
2/ Eight miles east of Townsend. 
3/ Two miles southwest of Helena airport. 
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Station cescsecvscesvecal. 


Elevation, feet wecec 


Llangztn of yecorda, year! 
Annual average eveser 
Mean maximum? 


3.7 


JANUBTY cvccocccce 28 oi 32 8 

July eeceoernevecvecse 80 «3 84 3 

Annual ecevccecace 53.8 Tel 
Mean minimum: | 

January eoverseseves 12.1 9.8 

JULY cocscacevecses 54 2 49.5 

Amnual ceecosccvens 33 4. 29.1 
Highests 

Jvanuary Salauie sees e 63.0 64.0 

JULY seocccccvevecs 103 .0 101.0 

Annual sacececccere 103 .0 101.0 
Lowests | 

January ecoccceces “he .0. “49.0 

July Yerrrerey ay ee 36.0 : 31.0 

Annual secrveseces -h2 .0 “49.0 
Latest date 32° or 

lower in spring Apr. 5 to June 20 July 8 
Earliest date 32° or | , 5 a 

lower in fall eee» Auge 25 to Oct. 23 Aue «19 


i/ Freezing temperatures have: occurred at some time oneane each: apa of the 
year. ; | 


| _ TOPOGRAPHY ; a 

The east margin of Broadwater County is marked along mich of its ‘length 
by the unbroken divide of the Belt Mountains. Although the average altitude 
of this divide is about 8,400 feet, several summits attain altitudes rariging 
from 9,000 to 9,600 feet above sea level. Part of the county's west margin 
is marked er by the equally rugged. but oneeeae lower Blicho nt ‘Rai ge « 


At the aoeth end of the pouty the. gap boteeen, these ranges’ is occupied by 
@ low, uneven divide formed by the Spokane Hills. Near the county's southem 
extremity, a low ridge projecting westward from the Belt Mountains curves to 
the south and west around Toston to join the Elkhom Range. 


These divides outline a broad, northward-trending basin occupied by the 
Missouri River. The Missouri River enters this basin through a gorge that 


pierces the low ridge south of Toston and escapes on the north through a 
Similar gorge that cuts the Spokane Hills. 


4032 -h- 


Google 


Altitudes alamg the Missouri River range fram 5,600 to 45,900 feet, whereas 
the average valley altitude is about 4,200 feet. Cmspicuous benches, evidently 
ramnents of former river plains, rise to moderate heights above the valley floor 
and join the lower flanks of the Elkhorn and Belt Mountain Renges. Same of 
these benches in the northeast part of the county have been found to contain 
notable cmcentrations of placer gold. 


The regia's drainage is eccanplished by 12 perennial streoms discharging 
into the Missouri River. Ta of these streams issue fran the Belt Mountains, 
whereas the remaining streams (Crow Creek and Boaver Creek) have their source 
in the Elkhorn Range. All of these streams have comparatively steep gradients - 
50 to 300 fect or more per mile. 


FORESTA'TION 


The broad Missouri River Valley, benchlands, and rolling foothills are 
treeless except for scattered cottonwoods, aspeu,,and willows, which mark 
the courses of the perennial streams and the river.. The higher benchlands are 
profusely blanketed in places with sagebrush and greasewood. The lower flanks 
of both the Belt Mountains aud the ELkhom Henge are only sparsely wooded with 
cedar and juniper. 


The north slopes at the higher altitudes are gmerally thickly forested 
with lodgepale pine and fir. These forested areas are almost entirely within 
the Nationel Forest boundsries. Although much of this timber is adapted to 
mine support, its generally small size limts its commercial value. Same of 
the timber at medium altitudes adjoining Beaver, Indian, and Crow Crecks. was 
recently sn OR eerery causing these areas to have a peculiarly stark appear- 
ENnCese 


WATER SUPPLY 


Although the average eggregate summer discharge of Broudwater County's 
perennial streems has been estimated to range between 65 and 100 mbic feet per 
second (1), the available surface-water supply is meager. 


A marked surface-water deficiency exists in the mining regiaqn adjacent to 
Fadersburg. However, as exploration along many of the lodes penetrated the . 
water table, adequate supplies of weter aaa suitable for mining and 
netellurgical use were developed. 


Other mining areas in the drainage basins of Beaver Creck, Weasel Creek, 
and Indian Creek have access to limited but dependable supplies of water. 
Water requirements of many of the early placer operations were obtained by 
means of extensive ditch systems that have since been destroyed. Camsequently, 
exploitation of most of the remaining placer gravel areas is limited to the 
brief spring run-off. 


LABOR SUPPLY AND WAGE SCALE 


The available supply of exper fenced mine le bor in Broadwater County 
appears adequate to meet pres@t and immediately foresceable future demands. 
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Most of the current operations are conducted by small leasing groups m a 
profit-sharing basis. Several mines anploy amall crews at day's pay and 
occasionally at cmtract rates. 


Mine labor throughout the county is not union-affiliated at preset. 
Wage rates in effect in Noveanber 1949, however, are closely patterned after the 
Butte wage scale. Hourly rates currently paid at mines in Broadwater County 
canpare with Butte retes as follows; 


| Hourly basis 

Broadwater Count Butte district 
16353 
1.59 


Labor classificatiaqn 
Unskilled surfaceee. eoecvececes 


MINGLO 66s06sinse0eereseoeres 


Mi LIMCN 6.06 veieeo ses se ebeees ee 139 
Truck APLVGrS.ccoccscccccces | 1.25 1.46 
Dozer Operatorsecoescccccece | 1.75 1.48 


1.48 i 


Dragzgline OperatorS seceecsecece!| 


The hourly base rates epply for an 68-hour shift and a 40-hour week. The 
mines at Butte operate om a 6-day basis. Time and me-half is paid for over- 
time. 


MATERIALS AND SUPPLIES © 


Materials and supplies incident to mine operation can be obtained fran 
warehouse stocks either at Butte or Helena, Mmt. A bit-reconditioning service 
in Helena is available to Broadwater County's prospectors and small mine 
operators. Several mine-equipment concerns with district offices at Helena 
provide pranpt replacanent-pert end repair service. 


Timber required for ground support at the currently active mines usually 
is cut fram canpany tracts within claim boundaries. The larger requirements of 
former medium-scale operatians generally were obtained by contract fram tracts 
within the Natioal Forest. 


The relative inactivity of the mineral industry within Broadwater County 
is due partly to the present high costs of materials and supplies. 


POWER 


All electric energy for industrial and damestic consumptian is supplied to 
Broadwater County by the Montane Power Co. A transmission circuit enters the 
county fran the East Helena substation qm the west and extends southwerd to 
Winston, Townsend, and Radersburg. At Radersburg the loop strikes westward, 
crosses the county border, and joins the Butte-Great Falls dine at Boulder, 
Mant. 


The East Helena-Townsend leg of this circuit has a capacity of 13,500 
kilowatts at an operating level of 10,000 volts. The Townsend-Radersburg and 
the Radersburg-Boulder lines have capacities of 3,500 kilowatts and 2,800 
kilowatts, respectively. 
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| Stubs fran the circuit have been extended to the East Pacific, Kleinschmidt, 
and Vossburg mines, on Weasel Creek, to the Iron Mask mine end a placer dredge 
west of Townsend and to the Keating, Ohio-Keating, and Jo Dandy mines west of 
Radersburg. Activated stubs in 1949 wore limited to the Bast Pacific, 
Kleinschmidt, Iron Mask, and Keating mines. Lines to the remaining properties 
have been dismantled. _ 


A second circuit, operating at 100,000 volts, extends eastward fram Butte, 
Mont., closely follows the county's south boundary, and continues to Two Dot, 
Mont. Energy for Broadwater County ae loads, however, has not been drawn 
fran this circuit. 

Surveys were in progress in 1949 for a third circuit planned to cross the 
-county fran north to south and connect with the substation at Trident, Mont, 

It is expected that any future energy required in the Confederate mining regim 
probably would be obtained through stubs fran this line. 


The connected horsepower of the recently active mines ‘in Broedwater 
County have been estimated by an official of the Montana Power do. as follows: 


. | | Status in 1949 Connected horsep ower | 
East Pacificcecece Active aay (S, ate 
iron Mask eescecccce Idle - 100 aes 
Keating Cevcsecerses dO. . 250 pees 

. Kleinschmidt. ecece Active | 25 
Ohio-Keating.»eeee| Idle 150 


Charges for industrial energy supplied by the Montana Power Co. throughout 
the State are give@m in table 5. This schedule is based on a sliding scale for 
actual kilowatt-hour consumption plus a charge based on peak danand. 


TABLE 5. - Mamtana Power Co. ower rates, Schedule GS-44 


| ‘Rate per kwe-hr. | Kilowatt hours 


p06 1D For the first 12 or less. 
0035 For the next 288 _ | 
2025 | For the next oe 500. | 
ae) ee ‘For the next 3, 200. 
. 009° - - or th 2 * Ror’ the next. 15,000 . 
7 sO0F 7 rn For the hext 200. Iewe. of 
: & % ee ee | demand 
,005 ) For. all ‘addi tional, kwe-hr. 
Plus demand ciavees te ak 
_. No charge | First’ 10° ews | 
$0.95 : : = ' Next’ 20°: kwe - ie Serr 
i yo) Alt add tfciat eer: 


oy 
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TRUCKING COSTS 


Favorable grudes ‘prevail on all trucking routes fram the county's mining 


regions to railhead. 
shipping point is about 1,700 feet. 


The average drop in altitude between mine portal and 
Haul distances from these regions to the 


closest shipping point average about 13 miles and rarely exceed 55 miles. 


Most of the few currently active properties in Broadwater County limit 


ore trucking to the late spring, summer, and fall. 


However, ores and cancen- 


trates fran the Marietta and East Pacific mines are hauled during the entire 


year. 


Trucking rates in effect at properties operating in 1949 together with 
several rate-controlling factors are given in table 6. 


TABLE 6. - Current ore-truck hauling rates in Broadwater County, Mont. 


| | Distance, 

Mine 'Blevation; Destination | miles | Cost /ton 
Marlettarcs.scce, 6,900 Townsend | | $2.00 
RUDY ececevecese, 5,780 Toston C ag, 
East Pacificl/. | 5730 East Helena 2.50 
Little Bomanza.} 6,080 dO. , 4.00 
Iron CrosSe.s..| 4,690 Trident eed - 
Mariettaser.+e.! 6,960 East Helena . 5250 : 
Spart covcesese, 6,400 Washoe Sample 102 | / 6.50: 
East Pacific... 5,730 Winston 150. 


1/ Hauled oi company account. 


RAILROAD FREIGHT RATES 


Cost/ton mile 


50.144 
el25 
»L 00 
~103 
5064 
.076 
~063 
2214 


Freight rates quoted in October 1949 on ores and concentrates fram 
selected Northern Pacific Railroad shipping points in Broadwater County 
the Mantana smelters were as follows: 


Value per ton, 


not exceeding 
To A.S. & Re. Co. smelter, 
East Helena, Mont., from: 
Lambardessscccsdssccseccces 
TOStONe cevcesscceccccescce 
TOWNSENG.s eo vccvcccccccecace | 
Witt scccen de cabeerewesa 
To Washoe Sampler, A.C.M. Co., 


Butte, Mont., from; 


LGUbOYdis4 coadeeesacdeceuns. 
TOBLON 6 6554 Soca oeRSOeeD © : 
POMNSENs sees se ecsaesesexe ; 
WINGS otra sc csibeciedes aves 
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$15 | $25) $35 | $50 | $100 {Over 


2.32 | 2.80 2.86 
1596-| 265k 2551 
1.79 | 232 2.32 
1.43 | 1.60 1.79 
3222 | 3.74 4.10 
3.22 | 3.74 4 10. 
3.22 | 5.74 4.10 
5022 | 3.74 ! 4.10 
eo ee 
THE OHIO STAT 7 J NIVERSIT 


to 


$100 1/ 


Value per tm, 
not exceeding $15 $25 $35 
To A.C.M. Co. zinc plant, ; 
Great Falls, Mont., from: 
LANDAY «co cccvccsccecosevceces 4,12 64 5. ) 
TOSTON co cvovccccccccecscccce 3,4 4,28 4, g 
TOWNS Glide occccvcovevecccece 3.65 4.12 4, &l 
WINSTM coccccccvccersocesece by pp) 3.76 Ley 


l/ For each $50 a ton (or fraction thereol) increase in value above $100 a tm, 
edd 20 percent to the rates provided herein for ores and cmecentrates of 
value of $100 a tm. 


oo 


wi 


Freignt rates between the above-listed shipping points and smelters in 
Idaho, Utah, and Washingtom are not available. However, rates may be estab- 
lished in specific instances on application to the railroad traffic agent. 


SMELTER SCHEDULES 


Most of the western custan milling plants and smelters generally find it 
impossible to quote blanket or “open” schedules for purchases of ores and 
concentrates. Applicable schedules usually are established upon analysis of 
representative ore samples submitted by a prospective shippere In many 
instances favorable schedules are negotiated and based qm contractual tonnage 
agreements between seller and buyer. 


The following summarized schedules were in effect in October 1949. It.is 
emphesized that these schedules are useful in preliminary calculations only. 


Bast Helena smelter, Anerioan one lt inn ing & Ref in na ore 


Payments for metals: 


Gold - Minimum paid for, 0.03 ounce per ton. 


Ounces per tm | Per ounce 
0,03 to CRP rere Cer rr r rer rr rrr reer rere rere rrr pte 25 


Plus DeOecccececcrcr ec es eres ees eeeresereeeseseecserere 52.31825 


Silver - Pay for 95 percent at average of the Handy & Harman, New 
York, quotatims, or Mint price, less minimum deduction l 
troy ounce per dry ton. 


Lead - If 3 percent or over by wet assay, deduct fron wet assay 
1.5 units (a unit is 20 pounds) and pay for 90 percent of 
the ranaining lead at the average of the daily published 
AS. & R. Co. quotatiais for cama desilverized domestic 
lead for delivery in New York City, less 1.8 cents per 
pound of -lead accounted for. 

Copper - If 1 percent or over, deduct fran wet copper assay 1 unit 
and pay for 100 percent of the remaining copper at daily 
net refinery quotations for electrolytic cathodes as pub- 
lished in E. & Med. Metal & Mineral Markets of New York, less 
a deduction of 6 cents per pound of copper accounted for. 
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Deducticms: 


Base charge - $8 per net dry ton for treatment of ores and cm-=- 
centrates having a settlcment lead contmt of 2O percmt 
or less; deduct 10 cents per ton for cach unit of lead 
Over <0 percent, fractims in proportion; e7 per ton ace 
those having no payable lead contents | 


Arsenic end antimony (combined) - 2-percent free; excess charged 
at 50 cents per unit, fractions in proportion. O.1 percent 
of lead cmtent by wet assay ellowed free;: excess charged 
at 5O cents per pound. 


Zinc - 10 percent free; excess charged at 30 cents per unit, 
-fractions in proportion. 


Sampling and essaying - Charge $10 vor lot when less then $200 
velue and $20 per lot when over $200 velue for shipments 
of less than 5 tons dry weight. . Charge $5 per lot when 
less than $200 value and $10 per lot when over $200 value 
for shipments less then 10 tons dry woeifht. 


Washoe sempler, Ane.condn Copper Mining Coe, Butte, Mont., 
copper, gold, and silver ores and conccntratcs 


Payments for metals; 


eopsee - 96 percent of copper content, with minimum deduction of 
10 pounds per tan, at E. & M. Je. average price of elec- 
trolytic copper. for wee: ending Wednesday preceding date 
of sampling, less 2.5 cimtse per pound. 


Silver - 95 percent of silver content, with minimum deduction of 
1 ounce per tao: at Government price less 2 cents per — 
ounce, Silver not eligible for Government price will be 
paid for at cama eee as ee ae Be & Me de 

Gold - 95 pevoat of eel conta, with ‘eamin dean ott on of 0. OL 
ounce per ton, at $20 per ounce, plus 90 percent of premium 
in excess of $20.67 per ounce. (This is equivalent to 
paying for 100 percamt at $41.81825 per ounce.) 


Treatment charge, f.0.b. Washoe sampler, Butte, Mat.: 


Base charge - $4 per tam. 

Add 10 percent. of sum of metal payments in excess of $1 per dry tom. 

Add 12 cats for each 1 percent irq (Fe). 

Deduct 2.5 cents “a each 1 percent of silica (Si0.) in excess of 
aluiina (A1.0 

Maximum totel re charge to be na 50 per dry ton. 
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In case company elects to have shipments made direct to the melter at 
Anaconda for sampling, the base treatment charge will be $3.75 per ary ton, 
f.0eb- Anacmda Reductia Works, Anaconda, Mont., with maximum total treatment 
charge of $5.25 per dry ton. Lots of less than 10 tons will be assessed an 
extra sampling cherge of $5 flat am each lot. 


Rlectrolytic zinc plants, Anaconda Copper Mining Co., at Anacmda 


so end Great Falls, Mont., zinc concentrates 


The Anacanda Copper Mining Co. does not quote open schedules for the 
treatment of zinc ores or cacentrates at its Anaconda or Greet Falls plants. 
Because of impurities, which complicate treatment in these plants, oly certain 
types of concentrates are accepted. A prospective shipper is offered terms 
of purchase only after the suitability of the cmcentrates involved is 
determined by canplete analysis of a representative sample. 


Terms of purchase for zinc camcentrates accepted by these plants are giv@™m 
in the following schedule covering specific shipments made by one operator 
during 1949. ~ ; 


Payments for metals in zine camcentrates: 


PinCacccasesecewane Bi ghty percent (80%) of zinc content at 
Bae Ste Louis price for prime westerm zinc. 


Leadee ee ceverccccos Bighty percent (80%) of lead content in 
| excess of 4 percent, at New York price, 
less 2 cents per pound. 


Slilvereesececscesese Kignty percent (80%) 1f 1.0 ounce per ton 
; Or OVeéEr. 


Goldecesccecccecess One hundred percent (100%) if 0.01 ounce 
per ton or over, at $27,024 per ounce. 


Other metals.eseeee NO payment shall be made for any other metal - 
| or metals catained.in concentrates, and such 
metals shall be the property of the Anaconda Co. 


Prices for zinc and lead shall be those quoted 
by Engineering & Mining Journal for week of 
‘arrival of concentrates at plants of Anaconda. 


Treatment charge: — 


Base treatment charge shall be thirty dollars ($30.00) per dry 
ton of cancentrates delivered and accepted, based on St. Louis prics 
of prime western zinc of ten and one-half cents (10-1/2¢) per pound; 
a cost of labor in the zinc plants of the Anacmda Copper Mining Co. 
at Anaconda and Great Fells, Mont., based at $11.40 per S&hour day with 
the additim to or subtraction from said base treatment charge per dry 
ton of concentrates of one cent (1.0¢) for each me cent (1.0¢) increase 
or decrease in said cost of 8-hour day employment; a lead content of three 
, percent (3%) and arsenic plus antimony cmtent of 0.125 percent. 
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ot? 
There shall be. added to, re or. aubtracted fran, sald bade trea tment 
charge one dollar ($1.00). per. ary ton of camcentrates for each one cent 

(1.0¢) per pound increase or decrease in the price of prime western zinc 
at St. Louis above or below.ten and one-half (10-1/2¢) per pound, fractians 
proportionately. Fifty cents (50¢) per dry ton of cmcentrates shall be 
added to said treatment .charge for each me percent (1%) lead below 
three percent (3%) in sugh concentrates, fractions in proportio. MTwenty- 
five cents (25¢) per ary tan of sencantrates shall be added for each one 
percent (1%) of insoluble material plus irm. Twenty cents (20¢) per dary 
ton of concentrates shall be added for each 0.10 percent arsenic plus 
saa in excess of 0.125 percent. 


. HISTORY 


In July 1864, western Montana territory was stirred by the discovery of 
placer gold at the present site of Helena. The first discovery of valuable 
mineral in Broadwater County was made in the winter of 1864, when gold-bearing 
gravel was found in Confederate Gulch a short distance below its juncti@m with 
Boulder Creek. Increasingly rich gravels found upstream and in the tributary 
Mantana and Cement Gulches culminated in 1866 with the discovery of the 
fabulous Montana Bar. Diamond City, numbering several thousand inhabitants, 
was known as "the mining capital of western Montana.” Jn the fall of 1866 a 
$900,000 shipment of gold dust,. representing the clean-up of a short run m 
Montuna Bar, was hauled overland to Fort Bentm and a by boat down the 
Missouri River’ to St. Louis (2). . one 


Placer mining in the Cmfederate Gulch area declined rapidly in the 1870's. 
Diamond City, formerly the county seat, was virtually deserted by 1680. Con- 
federate Gulch and its tribytaries have since been rewarked many times, 
usually with modest success; almost every year brings a brief flurry of small- 
scale placer activity. In 1949, A. R. Douglas, of Missoula, Mont., operated a 
small drag line and tractor-mounted screening plant for a short period a@m 
Boulder Bar. The sale inhabitant of the area, E. B. Robinsm, was prospecting 
the former sites of saloons and stores for gold dust and coins lost by the 
eurly miners. - 


. Pay gravel found near the present site of Radersburg led to the discovery 
of the Keating vein in 1866. In 1870, constructi of a 15-stamp amalgamating 
mill enabled the property to operate cantinuously until 1877, when the mown 
oxidized ores were exhausted. A snull blast furnace constructed in 1878 at 
Toston to smelt the Keating's sulfide ores som was abendmed. Activity at 
Radersburg finally revived with the canpletion of the Northern Pacific Railroad 
and the installation of smelting facilities at Butte and Helena (3). Coinci- 
dent with the development of the Keating mine, a pagers of other lodes in the 
Radersburg region were exploited intermittently. A substantial output was 
obtained fran the Black Friday, Ohio-Keating, North Hame, and Hard Cash pro- 
perties. 


Almost continuous production was maintained at the Keating mine up to 1948 
when mounting costs finally obliged suspension of the operatim. In 1949, 


mining in the Radersburg area was at g virtual standstill, with the exceptim 
of several small-scale Be ee one operations and a few prospecting. ventures. 
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Prospectors, encouraged by the Confederate Gulch and Radersburg strikes, 
swamed over the adjoining region in the late 1880's. The East Pacific vein 
on Weasel Creek was discovered in 1867. About this time pay gravel found 
along the lower reaches of Indian Creek led to the discovery of lode deposits 
near the present site of Hassel. The Little Giant, Blackamith, Diamond Hill, 
and John L. were ammg the earliest productive mines of this area. Hassel 
became a typical boan camp of considerable magnitude; it is reputed to have 
numbered Calamity Jane amomg its earlier inhabitants. | 


The Diamond Hill property was explored intensively and partly developed 
by a well-financed Scottish organization. Two emalgsmating mills cmtaining 
40 and 120 stemps were erected in the 1890's. However, metallurgical diffi- 
culties ultimately resulted in the termination of the venture. From 1940 to 
the present, the property hes been selectively mined ae small-scale open 
cutting. 


A number of lodes near the head of Indian Creek have been partly explored 
and developed by a succession of operators. In 1949 e small tonnage was being 
produced at the Marietta property during the course of rehabilitation. 


Systematic development of the East Pacific vein was deleyed until 1887; 
it ultimately attained a substantial production record. Current output fron 
the property is limited to the recovery of metal fram the old auaPe by a 
smell electrified gravity plant. 


Many additional lodes briefly explolted throughout the county have cm- 
tributed significant amounts to the production record. Most of these opera- 
tions, however, were characteristically short-lived. In 1949, mining in — 
Broadwater County was confined to a few small-scale operatias and several 
prospecting ventures. It is estimated that not more thun 40 men were directly 
engaged either on full or pert time in the county's mineral industry. Excepting 
boom times, but under conditias more favorable to mining than now exist, the 
employment figure cmsistently exceeded 250 men. 


PRODUCTION 


Broadwater County production statistics show a total value of $13,459,000 
for base and precious metals recovered during the years 1901-48, inclusive. 
Tne value of lode and placer gold recovered during this period was $9,341,000. 
Gold recovered fran lode mining operations comprised 63 percent of the total 
metal produced, whereas placer gold production amounted to only 6 percent. The 
total value of the silyer, lead, copper, and zinc amounted to a 118,000 or 
31 percent of the county's recorded metel cutEUte 


Mining in the regim that later wes incorporated ines Broadwater County 
apparently began in 1866. Unfortunately, no dependable record of actual 
production prior to 1901 is know. Estimates indicate that production fran 
1&6 to 1900, inclusive, probably exceeded the recorded output during the 
period 1901-48 by several millim dollars. As nearly as can be determined, 
about 75 percent of the value of this early production apparently was derived 
fran gold recovered chiefly from the Confederate Gulch and other placers in 
the Belt Mountains. The value of the total metal output is believed, there- 
fore, to have amounted to about $31 y000,000. 
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Total county metal output, by years, for the period 1901-48, inclusive, 
is given in table 7. Metal output of selected mines within the county during 
the same period is given in table 8. These tables have been campiled fran 
data supplied by the Ecmanics and Statistics Service, Bureau of Mines, Salt 
Lake City, Utah. It should be noted that the tables are expressed in terms of 
recovered metal. Cmsequently, they do not indicate the true metal cmtent 
of the ores mined. 8 2 


_ GOELOGY, GENERAL 


‘During the course of field Studies canprising the basis of this report, 
a close relationship between structural deformation, igneous activity, ane 
subsequent mineralizatian in most of the county's mining regiqms was apparent. 
Although the detailed canplexities of this relatimship could not be satis- 
factorily unraveled in the brief period allotted to field work, it is antici- 
pated that a clearer understanding may be afforded by the canpletion of studies 
currently being made by the Federal Geological Survey. 


The following discussia¢ is confined to a brief mention of the rock units 
and their distribution throughout the county, the broader structural features 
of the regiqn, and the apparent relationship between these features and the 
known. minerelized areas (Lig. 2). 


The etm part of Broadwater County is occupied largely by Proterozoic 
and Paleozoic sediments ranging from Algonkian to Mississippien. These gently 
arched rocks, which canprise the main mass of the Belt Mountains are invaded 
locally by sheets and occasional stocks of lute Cretaceous diorite and gabbro. 


Tertiary clays, sands, and tuff, together with Quaternary eravels, cover 
the extmsive, basinlike lowland adjoining the Belt Mountains on the west. 
These deposits occupy nearly helf of the total ereu of the cownty. 


The Elkhorn Range, marking both the county's west boundary and the rim 
of the lowland, cmsists largely of late Cretaceous andesites, tuffs, and 
breccias intruded by occasiqal quartz monzqite stocks. Along the southwest 
border, sedimentery rocks ranging from pre-Cambrian to lower Cretaceous have 
been arched into an elongated, north-trending fold. 


The El Dorado-Lambard strand of the Lewis and Clark overthrust is me of 
the region's principel structural elements, This strand is exposed in Oregam 
Gulch immediately beyond the county's north border (2). It presumably is 
buried beneath Tertiary deposits throughout much of its course in Townsend 
Valley. The fault finally emerges fran the valley fill northecst of Tostm, 
curves abruptly to the southwest, and eorEiee to a point 5 miles north of 
Three Forks, Mont. 


A series of secondary northwest-trending faults slice the eastern flanks 
of the Elkhorn Range between Radersburg and Winstom. One member of this . 
series exposed almg Indian Creek and-at Hassel has an apparent horizmtal 
displacement of about 1,100 feet and may be traced over a strike distance of 
7 miles. About 1 mile north of the Iron Mask adit, another manber of this 
northwest~-striking fault series cen be traced for a distance of 10 miles. Many 
of the known centers of mineralization are confined closely to the locus of 
intersection of these secomdary faults and the monzmite stocks. 
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Figure 2. - Generalized geologic map of Broadwater County, Mont. 
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TABLE 7. - Mine production of gold, silver, copper, lead, and zinc in broadwater Count Mont., 1901-1948, in terms of recovered metals 
Producing mines|Ore sold or Gol EES 9 CC aS Eee NE * eS 4 ae 


Year pe treated Ounces fe ete || Ounces Total value 
Lode | Placer | (short tons Placer Value lode & placer Value 
1901 16 2 12,643 $147,511 $22,957 = = $170,468 2/ 
1902 pli 2 4,441 93,672 37,552 150,000 $16,050 | 1,467,040 187,137 
1903 8 1 2, 602 6,751 6,425 311,800 10,193 95,278 25,426 
1904 8 6 1,350 38,917 24,167 - - 295,749 75,827 
1905 19 4 10,516 119,599 35,411 49,647 7,745 656 , 606 193,616 
1906 19 5 15,119 156,723 32,961 7,996 1,370 359, 889 210,668 
1907 19 12 15,261 74, 660 7,387 660,152 132,930 143,570 221,686 
1908 27 ? 14,728 149,822 13,516 833,803 110,962 286,102 285,416 
1909 32 12 16,940 255, 664 6,352 180, 693 23,490 50, 941 287 , 696 
1910 27 8 14,883 321,955 11,600 124,938 15,867 245,935 360,243 
1911 27 12 27,772 605, 642 7,095 140,558 17,570 149,276 637,024 
1912 32 6 20,197 362,306 9,490 285 , 460 47,101 52,541 421,262 
1913 31 10 18,132 365,522 7,309 398,791 61,813 55,281 437 ,076 
1914 19 10 27,205 492,119 7,853 484,977 64,502 32,252 565,732 
1915 28 12 26,159 418,869 9,992 675,937 118, 289 80 , 421 550,929 
1916 13 6 7,328 82,491 4,753 700 , 542 (172,333 46 , 480 262, 784 
1917 37 6 11,144 59,389 14,298 931,359 254,261 328, 200 357,740 
191s 29 5 7,374 14,826 11,237 573, 635 141, 688 137,490 177,513 
1919 17 3 220 8,112 3,765 23,871 4,440 19,447 17,348 
1920 18 6 951 11,775 11,160 9,522 1,752 401,551 56,811 
1921 20 9 3,028 43,119 7, 64% 161 21 287 , 358 63,712 
1922 12 5 8,791 33,405 6,966 4,587 619 46,512 43,548 
1923 20 5 11,486 -20,019 15,482 15,349 2,256 642,101 83,720 
1924 26 ? 8,166 20,183 15,033 563,367 81,609 
1925 22 12 2,060 17,351 9,389 376,418 60,976 
1926 27 6 17,777 59,493 22,265 854, 506 151,670 
1927 18 7 12,978 44,238 1,342,549 168,222 
1928 16 4 8,090 20,123 1,552, 697 138, 688 
1929 18 4 6,541 17,349 2,412,941 202, 682 
1930 28 6 828 15,033 284,978 33, 302 
1931 33 it 8,315 69,055 182,671 81,762 
1932 57 16 17,944 116,607 146,600 125,572 
1933 64 20 2,526 54,308 88,865 61,193 
1934 74 35 7,672 197,919 151,054 215,817 
1935 69 34 32,463 262,506 193,000 303,351 
1936 50 12 46,341 234,829 171,457 274,454 
1937 65 40 40 , 754 264, 880 304,979 
1938 50 19 61,476 380 , 485 410,814 
1939 48 28 70,329 696,535 739,912 
1940 56 28 91,428 967 , 682 
1941 36 19 43,375 613,667 
1942 53 33 64,400 1,109,082 
1943 21 6 22,186 274,074 
1944 18 - 10,926 254,707 
1945 17 1 14,812 257,340 
1946 20 3 10,804 437,412 
1947 | 29 ll 25,491 151,410 352,505 
1948 26 5 3,918 56,420 147, 642 
Totals 908,970 33,292 352,537 $9,541,114 1,307,791 3/ $862,028 6,906,441 $1,250,556 20,952,794 $1,362,154 5, 475,004 623,742 $13,459,594 


Information not available. 
2/ Value of lead not included. 
3/ 3,880 ozs. silver recovered from placer operations. 
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TABLE 8. - Recorded production of selected mines in Broadwater Count 
during the period 1901-48 


in terms of recovered metals 


Ore treated 
or sold, 
Mine short tons 


Bluck Fridaysesoy 7,921 
Cyclone (Simpson) 3599 
Hard Casheeceves 1,007 
J Oe Dandy eees eoce 9,294 
Keating evecocscce 412,471 
North Hamesecceed 3,830 
North DLE s66~0 1,928 
Ohi omKeatinge eoeaglGO, 062 
Ruby Sllvereeces 5,993 
Santa Anita@eeseca 1,563 
Spareceeccceseses 1,037 


AL BOccccecesovece 31,7350 
Humming Birds coee 43 
Miller (Slim Jim) 1,146 
Satellite (Baker) 1,291 


Bast Paciflo.ece. 35,647 
JONUALY coccceses 3,106 


Little Bonanza... 4 Sn 


Little Olga 
(Kleinschmidt)J 4,354 

Stray Hors@ceeee 493 

VOBSbOUYr Be coecee ee 23, 855 


Blackstiithe eeceee 
Iron Meskeecsces 
JQhn Le seocsses 
Little Giant. cocoe 
Marictteccosccoce 
Park-New Era. eoee 
queen BCCoeeccces 
Silver Wave eccecee 593 
Ste Lovidecccecece 148 
Vulture ecscccccece 8 
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RADERSBURG REGION 


Gold, Silver, 
Line fine Copper Lead, 
ounces | Ounces pon’ pounds 
p) 39 a 695 


. 
9921 919 


179, LAL 
409, 1647 


3999 7460 
720,017 
154 


? 


128 
520 ,608 
76 5108 
99 

177 , 682 
G15 

884 


1,858,796 3,477,253 


The predaninant trend of most of the region's productive lodes is north. 
In the Beaver Creek area, however, many of the productive veins strike eastward 
In the regio west of Hassel, a number of veins paralleling the northwest- 
striking secondary faults have been explored. The Beer eeete output to date 
fran these latter lodes has been small. — - 


A detailed deseription of the geology of fis: area is contained in U. S. 
Geological Survey Bulletin 842, "Metalliferous Deposits of the Greater Helena 
Mining Regia." (2) 


METALLIC MINES AND MINERAL DEPOSITS 


The principal mines and prospects of Broadwater County are within four 
regions, each of which contains several mining districts (fig. 1). In this 
report, preference has been given to a system of regiqmal groupings, inasmuch 
as the individual districts are bounded indefinitely and referred to locally 
by several names. 


Although many properties were inspected, the scheduled program of field 
investigations pexrmitted few detailed mine exeminations. The location of 
most of the productive metallic mines and mineral deposits in Broadwater County 
are indicated on the Mineral Industry Survey map that accampanies this report, 
Information caacerning these mines and deposits is summarized in the Mineral 
Industry Survey table. Other mining properties on which mly meager informatin 
was Obtainable are listed and described briefly in tables 9, 10, ll, and le. 
No significance with respect to its relative merit, should be attached to the 
possible aes of a specific property fran the text. 


The peineisal gieaae activities in the county during 1948-49 consisted 
of. several intermittent, small-scale operations producing siliceous gold and 
lead ores. In addition, two short-lived placer operations and a number of 
sporadic prospecting and "pocket-hunting" ventures were in progress. In 1948 
the county's metallic mineral output had dropped to a 15-year low. 


Radersburg Region 


Location and Access | 


Radersburg (population 100) is a small mining -cammnity 10 miles west of 
Toston, Mont., by maintained county roads. Toston (population 150) is a 
farming center 46 miles southeast of Helena, Mont., on U. S. Highway 10N. It 
is served by the Logean-Helena branch of the Northern Pacific Railroad. 


Physical Features 


The Radersburg region enbraces a moderately rolling area.of about 35 
Square miles ala@g the eastern flank of the Elkhorn Range. Altitudes range 
from 4,300 feet at Radersburg to 7,000 feet or more along the crest of the 
Elchom Range and the county boundary 7 miles to the west. 


The region's drainage is eastward by several small streams, which merge 
into Crow Creek southeast of Radersburg. Crow Creek discharges into the 
Missouri River immediately north of Toston. At most localities throughout 
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the mining area, the year-round surface-water supply generally is inadequate 
for metallurgical needs. However, several operations have succcssfully 
utilized mine drainage waters in both gravity concentration and SSeeuneeenen 
plants. 


Much of the region is untimbered or qmly sparsely covered with juniper 
end gnarled cedar. Moderate stands of lodgepole pine and fir suitable for 
mine support grow along the higher northerm slopes of the Elkhom' Range. Most 
of the forested areas are within the Helena National Forest boundary. 


Geologic Setting 


The rock formatbns exposed in the Redersburg (fig. 3) region include 
sedimentaries, extrusives, intrusives, end volcanics ranging fram the Algonkian 
to the early Tertiary period. Andesitic rocks and occasional late Cretaceous 
monzonite plugs occupy nearly ell of the east half of the area, whercas the 
crest of the Elkhorn Range ond the west portion are chiofly of sedimentary 
origin (fig. 3). 


The Greyson shale member of the Belt series is the oldest yonoaaed 
sedimentary formation. This member trops out at the center of e small 
structural dome 6 miles west of Radersburg. The overlying Spokane member is 
extensively exposed on the axis and flenks of a broad, north-trending enticline 
along the county's west border. Succeeding formatons pane fran a basal 
Canbrian quartzite to lower Cretaceous shales are exposed in wninterrupted ; 
Bequence to the east and north, where they are covered by late Cretaceous and 
Tertiary andesites. 


The Spokane shales are overlain unconformably by the relatively thin | 
Cembrian Flathead quartzite and a succecding serics of Cambrian, Devonian, and 
Carboniferous shales end limestones etout 4,0CO foet thick. The massive, 
light-colored, Madison limestme is one of the most conspicuous members of 
the group. The resistant Pannsylvanian Quadrant quartzite overlying the 
Madison formatiqn also affords a Pent) eeaee identificd, stratigraphic 
marker. 


Phosphatic shales and sandstones lying between the Quadrant ee 
the Jurassic Ellis sandstmes are equivalent to the Phosphoria formation (2). 
Coarse-grained, quartzitic sandstones containing e& basal conglomerate, lying.- 
above the Jurassic rocks are believed to’ belong to the Kootenai formatbn of 
lower Cretaceous age, These rocks are succeeded by thin-bedded shales, which | 
tentatively have been correlated with the lower Cretaceous Benton group (4). 


The Radersburg andesites end related rocks have a total thickness of more 
then 1,000 feet. Their aggregate thickness before erosion probably epproached 
2,000 feet. These eandesites camaly are porphyritic in texture and consist 
of several distinct types. Their cmtinuity and relative age have not been . 
established clearly. They are believed to range fran pregranite to postgranite 
agee More than half of the region's productive veins are within andesite; these 
veins have accounted for about 90 percent of the recorded output. 
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The sedimentary rocks are involved in a moderately broad anticline having 
a north-trending axis nearly coinciding with the county's west border. cStrata 
on the east flank of this structuré strike northward and dip 30° to 80° easte 
ward.. The northward elinemeamt of a camparatively narrow zone of monzmite- 
granite plugs may cmstitute e structural feature of considerable signifi- 
cance. This zone extends about 38 miles northward fran the west flenk of 
Lane Mountein, where it is marked by e small area of hornblende granite (3). 
It continues through the Radersburg, Indien Creek, and Winston regions to a 
point a short distance north of Canyon Ferry. | 


The Lambard overthrust, lying to the southeast beymd the Radorsburg 
_ region, appears to be directly respmsible for the zone of crustal weckness 
implied by the alined intrusive messes, the persistent north-striking vein 
fractures, end the northwest faults. These latter faults, elthough not cll 
praninently developed, are mumerous. a 


Available data ere inadequate. to support any canclusive stabencat: con- 
cerning wall rock alteration. Several veins are enveloped by pronounced 
elteretion halos. The principal examples of intensely altered well rock are 
found along the Keating and adjacmt Ohio-Keating vein structures. Other veins 
throughout the regia have less cmspicuous:- alteration zones; a few vein 
structures were observed to be enclosed by camparatively uneltcred rock. In 
general, alteration effects appeer to be most pronounced eling the north- 
Striking vein structures. ; 


Gold is the principal metal recovered fran the Radersburg ore deposits. 
The most productive veins ere in andesite; they cmteain auriferous pyrite in 
guartz accompenied by minor amounts of calcite. Other veins in andesite 
carrying smeller amounts of gold usually ure eccampenied by a quertz-pyrite 
gangque. Veins chiefly valuable for lead cammomly cmtain silver and zino 
minerals in relatively minor smounts. Such veins, occasionally mengeniferous, 
usually are cmfined to fracture systans in Paleozoic sedimentary rocks,: 


Although a number of veins camtain accessory copper sulfides and secmdary 
minerals, nme has been exploited for ites copper content. The small amount of 
copper produced in the Radersburg region has been recovered from ores valued 
principally for gald. 


Black Frida 


The Black Friday deposit (fig. 3) inoludes nine patented claims southwest 
of Radersburg by 3 miles of wiimproved mine access roads. This deposit has 
been developed by a series of shallow adits and eight shafts, all inaccessible 
in 1949. The main shaft, at an altitude of 4,860 feot, is a two-compartment, 
timbered incline dipping 72° W. It is flooded within 30 feet of the cdller. 
The mine plant and a emall conoecentretor near the main shaft neve been 
canpletely dismantled. | 


A persistent fracture filling striking N. 10° E. and dipping steeply west 
in strongly sheeted andesite hus been developed by shafts and shallow adits : 
over a vertical range of 700 feet and clong a strike length of 3,500 feet. 

This structure continues ‘southward beyond the Black Friday deposit into the 
adjoining Emma and Cyelme claims. 
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Surface exposures almg the structure o the Black Friday group show the 
vein to cmsist of a 5-foot zme of crushed and eltered andesite containing 
occasional lenses of auriferous pyrite end limonite acccmpanied by calcite 
and occasional pyrolusite stains. At least four northwest-striiing veins up to 
2 feet in width intersect the Black Fridsy structure in a cheracteristic gash 
pattern. Local reports indicate the richest ores were found elmg the locus 
Of these intersections. According to available records, the recovered metal 
catent of the mined ore averaged 1.74 ounces gold end 1.0 ounce silver a tm 


(5). 
Bluebird (Au-Ag-Pb 


The Bluebird claim (fige 3) is a short distance southwest of the Black 
Friday incline. According to Stone (3), this property was explored in 1910. 
Apparently little work has been accauplished during the years intervening to 
the present. No information is available comcerning either history or output. 
Presumably, production has be@m small. In 1949 all workings were ineccessible. 


Iwo prospect shafts, not more than 100 feet deep, have been sunk on a 
steep-dipping vein structure in intensely altored and pon ttzed andesite. The 
andesite walls are strongly sheeted. The vein strikes N. 70° W., dips 67° NE. ; 
and appears to be about 4 feet wide. A horizmtal range of at least 600 feet 
is indicated by the placement of the shafts. 


The vein minerals are euriferous pyrite, cane and sparse sphalerite in 
@ siliceous gangue. | 


Bonanza (Ag-Pb ) 


The Bonanza prospect (fig. 3) is at an altitude of 7,200 feet. It is 
10 miles northwest of Radersburg by unimproved mine access roads and wagon 
trails. The property apparg@ily has been idle for many years. All workings 
are inaccessible. Reliable informatim regarding history and output are not 
available. 


Ten or more short adits and several shallow prospect shafts explore a 
steep, northeast-trending fracture filling and replacement in Medism limestone 
over e vertical interval of 200 feet and a horizontal range of 600 feet. The 
enclosing limestone beds strike N. 35° W. and dip about 25° NE. | 


Near the collar of one prospect shaft, a narrow bedding replacement veinle 
was observed to diverge fran the main structure. However, no clear impression 
could be gained cmcerming the main locus of mineralizatim. The close aline- 
ment of the adits and prospect shafts suggests that the principal devclopment 
was confined to the steep-dipping fracture. 


The dumps contain fragments of galena, cerussite, limonite, and pyrolusite. 
The gangue minerals are barite, calcite, and quartz. 


Congress (Au) 


One of the region's earlier prospects is the Congress group (fig. 3), 
consisting of five patented claims in sec. 13, T. 5N., Roe 1 W. This group, 
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_at an altitude of 4,800 feet, is 3 miles southwest fran Radersburg by mine 
access roads and wagon trails. Its history and production records are unknown. 
In 1949 ‘the single shaft working was inaccessible. 


Excavation at the collar of the caved shaft has exposed a fracture 
filling and replacement vein in andesite. This vein is about 2 feet wide, 
strikes N. 68° W., and dips stceply northecst. No ore minerels were found m 
the dump. According to Winchell (3), the vein contained galonsa, ccrussite, 
wulfenite, limonite, and pyrolusite in e siliceous gengue. , 


A narrow tamgue of mmzonite striking about N. 50° W. terminates a short 
distance north of the shaft. Its eastward extent is obscured by the waste 
dump and valley fill. A few monzmite fragments scattered about the dump 
indicates thet the intrusive probably is penetrated by the mine workings. 


Cyclone ( Simpson )(Au-Ag 


The Cycl@me deposit (fig. 3), consisting of two patented cleims, is 
4) /2 miles southwest of Radersburg by unmeintained roads and wagcan treils. 
A shallow adit and two prospect shafts explore and partly develop the south- 
ward extension of the Black Friday vein over a vertical interval of 200 fcet 
and a horizmtal range of 1,500 feet. The south shaft, at an altitude of 
4,760 feet, 1s flooded a short distance below the collar. ‘The adit and north 
shaft both are inaccessible. 'Reletively small waste dumps et these openings 
indicate that the workings probably ere not extesive. According to Stone (4), 
ores fran this property wero treated in a small stamp mill prior to 1910. 


At the few accessible exposure, the vein zme consists of several closely 
spaced, parallel fractures in moderately altered anicsite. The avorage width 
of thig zone is about 3-1/2 fect. It strikes N. 10° E. ana dips fran 64 to 
68° NW. The vein minerals are suriferous pyrite, limmite, occasional copper 
oxides, and pyrolusite in a siliceous gengue. Several ore fragments containing 
galena and sphalerite were found @m the west dump. Production records indicate 
that the recovered metal content of the ore averaged about 0.58 ounce gold and 
0.76 ounce silver a tm (5). ; | 


Del ane (Au) 


The Delane prospect (fig. 3) is immediately west of Radersburg. A weakly 
mineralized replacement end fracture filling almg a conglamerate-andesite 
contact has been explored to a reported depth of 65 feet by a two-campartment 
inclined shaft. 


This working was inaccessible in 1949, ‘The contact exposed at the sur- 
face a short distance from the incline strikes N. 60° W. end dips about ,75° Sw. 
It is weakly mineralized over a width of 3 feet with limonite, pyrolusite, 
quartz, and occasional crystals of epidote. The limonite presumably is an 
alteration product of auriferous pyrite. 


Gald Butte (Au) 


The Gold Butte prospect at an altitude of 4,500 feet is 9 miles south of 
Radersburg in sec. 7, T. 4N.R.I.B. A number of narrow parallel and sub- 
parallel veins enclosed in homblende granite have been exposed by shallow 
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prospect cuts. The strongest vein has been opened to a depth of 150 feet by 
a two-canpartment prospect snaft. In 1949 this shaft was flooded to a point 
50 feet below the collar. All equimuent has been removed fram the property. 


The vein strikes N. 20 W., dips vertically, and is reported to renge 
fran 4 inches to 1 foot in width. Ore fragments found on the dump contain 
sparse copper oxides, limmite, specularitec, and pyrite cores enclosed by 
limmite, The pyrite is auriferous, snd occasiqnal specks of native gold are 
found in the limonite. Smelter returns on test shipments indiceted an average 
value of about $15 a ton in gold. 


Gold Cross (Iowa, Keystcme)(Au) 


The Gold Cross mine (fig. 3) is 7-1/2 miles southwest fran Radersburg 
at an altitude of 5,000 feet. In 1949 all workings on the property were 
inaccessible. Reliable infomatim regarding history or output was not 
available. 


The endesites in this aree heve been intruded and locally altered by 
several small mcmzonite plugs. Two westward-converging structures have been 
partly developed by shallow shafts and adits over a vertical interval of 
(150 fcet and almg a horizontal range of 900 feet. Praninemtly developed 
sheeting accompanying both veins renges upward to 60 feet in width. Both 
structures, dipping steeply soutn, appear to have an average mining width of 
3 feet. The north ovein, evidently the strongest, strikes N. 63° W.; the south 
vein strikes N. 40° W. At the west these veins are 160 feet apart. 


Ore fragments found cn the dumps cmtain pyrite, limmite, and quertz. 
Near the portal of the north adit several tm@ms of pyritic camcentretes was 
found among the ruins of a small gravity concentration plant. 


Gopher (Au-Ag-Pb ) 


The Gopher mine (fig. 3) is 2-1/2 miles southwest fran Radersburg at an 
altitude of 4,700 feet. An unknown but probably small output of lesud-gold ore 
has been taken fran seven shallow prospect shafts and severel small surface 
cuts. The shafts were inaccessible in 1949. 


The workings explore a fracture Pilling and replacemant vein in bleached 
and pyritized andesite along a horizontal range of 1,000 feet and over a 
vertical interval of about 150 feet. This structure strikes N. 65° W. and dips 
78° NE.; it averages about 2-1/2 feet in width. The enclosing endesite is 
moderately sheeted to a distance of 5 feet on each side of the vein. 


Ore fragments found on the dumps contain galena, cerussite, amithsonite, 
pyrite, and limmite in a lightly copper-stained, siliceous gengue. In 1948 
@ small shipment sorted fran one of the dumps cmtained the following: 
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Ounce per ton 
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CoppCreceecescccces e025 
Leade cccccccccccccs 8.7 
VALNTEVEVERETELELEL 1.6 


Hard Cash (Au-Ag) 


The Hard Cash mine (fig. 3) is 5 miles west fram Radereburg at an altitude 
of 5,200 feet. The property has been idle since 1941; all workings are | 
inaccessible. Rich gold ores are reported to have beam mined during the 
period 1880-1900. ‘The mine was reopened in 1931 and intemittently operated 
at a small scale to 1941. Activity since 1956 apparently was confined to 
dunp~sorting operations, 


The Hard Cash vein has been partly devoloped and explored by three edits 
and a shallow shaft along a horizontal range of 560 feet and over a vertical 
interval of 150 feet. Underground workings probably exceed 5,000 feet in 
length. i Aw 


The vein, closed in highly altered andesite, strikes N. 43° W. and dips 
70° NE. Its width ranges from 1 to 3 feet, The ore minerals are auriferous 
pyrite, sparse sphalerite, copper sulfides, and limqite in e sjliceous gangue. 
According to Winchell (3), me ore shoot was developed over a length of. 250 
feet. 


Productiaq records from 1901 indicate that the recovered metal content 
of the ore averaged about 1.025 ounces gold and 0.46 ounce silver a ta (5). 
In 19353 a small tonnage averaging nearly 2 ounces in gold was produced. 


Highland Ma Pb-2n 


The Highland Mary prospect is 7-1/2 miles southwest fran Redersburg. It 
adjoins the Gold Cross property on the southeast. The prospect's history is 
unknown; its output apparently was naninal. | 


An unusually strameg sheeted zone in altered andesite has been explored 
by a single shaft opening and several prospect cuts.. The shaft evidently has 
been inaccessible for many years. The small waste dump suggests that the 
depth of exploration probably was not more than 150 fect. : 


At the surface, the sheeted zone strikes N. 60° W. and dips 83° SW.; it is 
about 6 feet wide. Its horizmtal range is at least 550 feet. The structure - 
appears to be an en echelon segment of the Gold Cross vein system. Ore 
fragnents found on the shaft dmp consist of pyrite, galena, and scant 
spholerite in an intensely altered andesite gungue. 


Iron e (An 


The Iron Age mine is in Keating Gulch, a short distance east of the Black 
Friday property. The underground workings were inaccessible in 1949; all 
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equipment had been removed. According to local’ reports, the property has not 
been operated for many years.' Information concerning output is not available. 


Two shellow inclined shafts and several mall open cuts develop a replace- 
ment vein in sheared and pyritized endesite over a-horizontul range of 1,600 
feet. This structure ranges fran 3-1/2.to.5 feet.in width ot oxposures in the 
open-cuts and stope holings. The mining width, however, appearcd to be not 
more than 4 feet. 


The vein curves in strike and is cmvex to the northwest. At its north 
extremity the vein strikes N. 55° E. and dips 62° NW. On the south, however, 
it strikes N. 359 E. and steepens in dip to 729 NW. The predaninant vein | 
minerals are pyrite (probably auriferous), limonite, and scant quartz cmtained 
in highly altered andesite gengue. 


Iron Cross ( Fe-Ti ) 


The Ircn Cross mine (fig. 5) is 2-1/2 miles northwest fran Radersburg at an 
altitude of 4,740 feet. In the early 1880's a small tonnage of magnetite 
taken fran this property was used at the Tostm smelter for flux. Since 1944 
the deposit has been exploited by small-scale open-cut methods. MDuring the 
spring end summer mmths of 1948, about 500 tms of intermediate-grade 
magnetite ore was produced each m@mth. This muterlal was purchased by the 
Ideal Cement Co. at Trident, Mont., where it is used in the preparatim of : 
type V cement. Total ore productian to date is estimated at about 4,000 tons. 


Cretaceous sendstones arched into a amall northword-plunging fold have 
been replaced by magnetite over widths ranging fram 7 to more than 15 feet. 
The beds strike N. 40° BE. end dip 25° SE. at thc site of the opm@m-cut operatian 
They extend northward fram tne opm-cut site over a distance of 2,000 feet to 
the crest of the plunging fold. The central part of this interval, a distance 
of 1,100 feet, is overlain by valley fill. 


A channel sample taken over a width of 4-1/2 fect at the open-cut contained 


44.1 percent Fe and 9.6 percent Ti0o. A second sample camposited from 150 tons 
of ore hauled to the Ideal Cament Co. plant contained 43.1 percent Fe and 9.3 


percent Ti0.. 


The derosit has been mined to a depth of 9 feet over a length of 300 feet. 
An Ingersoll-Rand 160-cubic foot campressor rowers a jackhammer and a amall 
Slusher hoist used to scrape the broken material into a truck loading bin. 


Jo Dandy (Ag-Pb) 


The Jo Dendy group (fige 3), comsisting of five patented claime, is 9-1/2 
miles southwest from Redersburg at an ecltitude of 5,300 feet. Intensive 
development, starting in 1920 and cmtinuing through 1929, resulted in a 
substantial metal output. During recent years, however, ly a small tonage 
is produced annually by hend sorting and screaiing of the waste dumps. 
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The property is developed to a depth of 600 feet by a two-compartment 
vertical shaft with six levels. According to local reports, these levels, 
aggregating 3,500 feet, have explored the vein over a horizmtal renge ‘of 
1,000 feet. Pardee reports that the structure may be traced by surface pro- 
spect cuts for a distance of half a mile or more (2). In 1949 the shaft was 
flooded to the 50-foot level. 


The principal sedimentary rocks exposed in the area are quartzites of the 
Quadrent formation. These rocks, on the east limb of a lergs anticline, strike 
north and dip 50° to 70° eastward. They enclose several persistcnt bedding 
replacement veins which range fram 1 inch to 1 foot in width. A number of | 
pipe-like ore shoots have been localized at intersections betwem these bedding 
veins and a series of eastward-striking cross-fractures. The ore shoots, 
plunging steeply parallel with the dip of the cross-fractures, persist in 
depth below the explored area. According to Pardee the ore shoots ranged 
fram 5 to 75 square feet in cross-sectim area. 


_The ore minerals are cerussite, wialfemite, and galena in a hematite 
gengue accampanied by manganese oxides and calcite. Production records show 
that the recovered metal content of the ore averaged 11.9 ounces silver a ton. 
and 34.0 percent lead (5). | 


JO Jo (Ag-Pb) 


The Jo Jo prospect (fig. 3) 18 immediately north of the Jo rere Group » 
A shallow incline and one connecting adit have partly explored the northward 
extensian of the Jo Dandy vein systen. These workings have a cambined length 
of 2,000 feet and extend over a vertical interval of 100 feet. Although 
several small ore shoots have been extracted since 1927, recent operations 
have been sporadic and confined chiefly to small-scale hand methods. In 
1949 the property was idle end unequipped. | 


A single east-trending cross fracture in quartzite has been explored over 
ea horizamtal extent of 350 feet. The enclosing beds strike N. 3° E. and dip 
30 to 45 SE. Small, castward-plunging, pipelike ore shoots occur at 
junctions between the cross-fracture and several weak bedding veinlets. The 
cross-sectiqm area of the ore shoots usually is less than 25 squere fect. The 
central pert of the ore shoots cammly contains a core of cerussite and galena 
renging fran 4 inches to 1 foot in width. 


The predaninent ore minerals are cerussite, galena, and wulfenite in a 
gangue containing hanatite, limmite, and calcite. The tenor of the ore is 
similar to that of the Jo Dandy ore. 


Keating (Au 

The Keating group (fige 3) occupies parts of sec. 18, T. 5N., R215. 
and sece 153, T. 5 No, Re 1 We. The principel workings are 1-1/2 miles west of 
Radersburg at an altitude of 4,700 feet. Since discovery in 1866, it has 
renked emag the foremost producers of lode gold in the State of Montana. Peak 
output was reached in 1938, when 44,500 tas of ore was mined and camcentrated. 


4LOo%2 ~ 25 - 


Google 


The operation was suspended during the recent war years, resumed in 1946, and 
terminated in 1947 because of mounting production costs. All equipment has 
been sold, and the mill plant has been dismantled. The mine now is flooded and 
canpletely inaccessible. 


The Keating vein has been developed by 2 shafts and 10 levels over a 
verticel interval of 1,100 feet and elong a horizmtal renge of 2,200 feet 
(fig. 4). This vein is an unusually persistent fracture filling and replace- 
ment ranging fran 1-1/2 feet to 5 feet in width in altered andesite porphyry. 
It strikes N. 209 W. and dips 63° SW. The principal ore minerals are suriferos 
pyrite and occasional flecks of chalcopyrite. Tho intensely altered andesite 
gengue is accanpanied by ealcite and a amall amount of secondury quartz. 


Producti records indicate that the recovered metal cmtent of the ore 
averaged 0.38 ounce gold a ton and 0.25 percent copper (5). According to 
Winchell (3), segments of the vein marked by abundant quartz were low in gold 
content. Consequa@tly, such segments were not extracted. Company maps show 
that about 60 percent of the developed vein structure has not been stoped. 


North Home (Ag-Pb ) 


The North Home mine (fig. 3) is at an altitude of 5,400 fcet. It is 
reached by 8 miles of mine roads westward fran Redersburg and up Keating Gulch. 
According to local reports, the mine has bee a small but consistent producer 
of "high-grade" silver ores since its discovery in the 188ts,. In 1947 and 
1948 several hundred tons of ore was screened and shipped fram waste dumps. 
The mine was idle in 1949; all equipment had been removed end the underground 
workings were inaccessible. 

The deposit is a narrow fracture filling and rebiecaaadt vein about 
4-1/2 feet wide on the east limb of a northward-trending anticline. The 
enclosing wall rock, believed to be Madism™m limestone, has been extensively 
shattered and healed with fine-grained, banded calcite. The vein strikes 
N. 5° E. and dips 709 SE. It appears to have a horizm@tal extent of about 
200 feet. This structure is developed by & single-campartment vertical 
shaft to a reported depth of 300 feet. 


Ore fragments on the waste dumps contain galena, smithsonite, limonite, 
end sparse menganese oxides in @ gangue consisting of barite, siderite, calcite, 
and dolanite. Production records show that the average recovered metal cmtcnt 
of the North Home ores was 2.3 percent lead, 0.06 ounce gold, and 17.4 ounces 
silver a ton. ‘The recovered metal content fram waste-dump screenings in 1947 
and 1948 averaged 5.4 percent lead, 2.3 percent zinc, 0.01 ounce gold, and 
7e7 ounces silver a tm (5). 


Ohi o-Keating (Au ) 


“The Ohio-Keating mine (fig. 3) is about 2,300 feet west of the Keating 
shaft. This lode, presumably discovered shortly efter the Keating discovery, 
was exploited steadily to 1943, when underground work was discontinued. Avail- 
able producti records indicate that the mine ranks second in county output. 
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The property formerly was equipped with an electrified, 90-tm, gravity- 
flotatim mill and a mine plant rated at 100 tons a day. Electric mergy 
wes- supplied by a Mmtana Power Co. stub extending westward fran the 
Radersburg substatim. Development is by a two-canpartment inclined shaft 
550 feet deep with five levels aggregating about 10,000 feet (fig. 5). In 
1949 these workings were flooded to a point 50 feet below the shaft collar. 
The mine end mill plants have been dismantled. 


The Ohio-Keating vein is a persistent fracture filling in pyritized and . 
intensely bleached andesite.. It has. been explored by underground workings 
along a horizmtal range of 1 3000 feet and over a vertical interval of 640 | 
feet. The vein strikes N. 23° W. and dips 70° to 85° SW. It ranges fram 1 to 
5 feet in width; its average width is about 2 feet, Camnpany records indicate © 
that the intensity of mineralization along the vein structure is fairly 
consistent. The metal contmt of the ores, however, is spotty. About 40 
percent of the ore developed by underground workings remains unmined. 


The predaninant vein minerals are auriferous pyrite and quartz with sparse 
copper sulfides. These are cmtained in a silicified andesite gangue. Pro- 
ductiqm records indicate that the average recovered gold content of the ore 
in 1926 was 0.14 ounce a tone In 1935 an average of 1.30 ounces gold a tm 
was recovered, The averege recovered grade of all ores produced during the 
period 1901-45 was 0.41 ounce gold a ton (5).° 


Ruby (Pb-Zn-Ag) 


The Ruby mine (fig. 3) is 10#1/2 miles over unimproved mine-roads south- 
west fran Radersburg. According to Stone (3) , this property wes an important 
producer of oxidized silver=-lead ores prior to 1901. The mine has bem 
operated sporadically at amell scale since 1917. In 1944 production wes 
stimulated by the acceptanco of oxidized zinc ores at the Internatiqmal 
smelter in Utah; peak annual output was attained in 1945. The operation was 
inactive in 1949 with the exceptia of minor repair work. 68. x 


The deposit has been developed by two closely spaced inclined shafts 
enlarged by stoping. In 1949 these workings were in poor condition. OQne shaft 
is equipped with a anall gesoline-powered hoist and a 105-cubic foot gasoline-. 
driven canmpressor. The undorground workings explore the deposit almg a hori- 
zontal distance of 150 feet and over a vertical interval of 170 feet (fig. 6). 


The deposit is a flattaed, pipe-ahaped replacement in Madison limestone 
on the east limb of a north~trending anticline. The enclosing limestme beds, 
about 600 feet stratigraphically below the Quadrant quartzite formatim, 
strike N. 7° E. and dip 40° to 45° SE, The log axis of the ore shoot appears 
to strike about N. 45° B. It ranges fran 10 feet to 30 feet in thickness. 


The principal vein minerals ere anithsonite and cerussite with occasional 
sulfide cores catained in a siliccous gangue accanpanied by calcite. The 


average recovered metal content fram all ores produced fran 1901 to 1948 was 
4.4 percent lead, 8.8 percent zinc, and 5 ounces silver a tan (5). | 
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Senta Anite (Ag-Pb) — 


The Sante Anita prospect is 1,700 feet south of the Jo Dandy mine (fig. 3). 
Its sporadic, small-scale operatio has contributed relatively minor entounts 
of lead and silver .to the county's metal output since 1910. 


The deposit has been explored and developed by a single adit, a shallow 
winze, and a raise to surfacee in 1949 the winze had been advanced to a depth 
of 30 feet below the adit level. Total underground development is estimated 
to aggregte about 900 feet, all in good condition. The workings have a 
horizmtal extent of 350 feet and a verticel range of about 150 feet. Equip- 
ment includes an Ingersoll-Rand 210- cute Foot ‘compressor powered by a Duda 
gasoline e@gine. 


Tho mine workings explore a& narrow, sepetatene, fracture filling vein 
striking N. 80° W. and dipping 73° SW. This structure, ranging fran 4 inches 
to 18 inches in width » 1s enclosed by quartzites of the Quadrant formation, 


which strike N. 35° E. and dip 42° SE. At the Senta Anita, as well as the Jo 
Dandy and Jo Jo i laa ; pee quartzites are on the east = of a north- 


trending anti cline. 


The predaninant vein eaneraie are limonite, cerussite, pyrolusite, end 
smithsonite in a siliceous gangue. Galena and sphalerite are found 
occasionally. According to production records, the recovered metal content 
of these ores has average 25 percent lead, 0.02 ounce gold, and 5.7 ounces 
silver a ton. An average of 1.5 percent zinc was recovered fram ore shipped | 


since 1946 (5). 
Spar (Ag) - 


The Spar mine (fig. 3) is at the head of sonny Gulch at an altitude of 
6,500 feet. Although the property is just over the border in Jeffersm 
County, the only outlet, for ores produced is by way of Radersburg and Toston. 
A brief description of the deposit, therefore, is included in this report. 


The lode was exploited at small scale for several years efter its 
discovery in 1890. Available records show that the property was dormant fran 
1901 to 1933. Small-scale operation, resumed in 1934, has be@m carried on 
sporadically to the present time by a succession of leasing groups. Winter 
access difficulties have retarded exploitation to a considerable degree. 


Development is by a flat-dipping incline enlarged by stoping (fig. 7). 
A gasoline-driven Ingersoll-Rand-105-cubic foot canpressor provides power for 
rock drilis and a small slusher hoist used for loading. A gasoline-powered 
tugger is used for hoisting in the incline. 


The deposit is a bedding replacement in Jefferson limestme apparently 
localized in part by a steep-dipping fault of small displacemmt. The enclosing 
limestone beds, striking about N. 15° W. and dipping 30° NE., are at or near | 
the exis ofa north-trending anticline. The ore shoot is e flattened pipe 30 
to 60 feet long end 1 foot to 3-1/2 feet wide.- This pipe plunges northward 
with the enclosing limestones. 
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Adapted from USGS. 
Figure 7. - Plan of Spar mine workings, Radersburg region, 
Jefferson County, Mont. 
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The principal vein minerals are tetrahedrite, argentite, pyrolusite, and 
occasional specks of cerargyrite in a gangue containing barite, calcite, and 
quartz. According to production records, the recovered metal camtent has 
average 0.038 ounce gold, 22.6 ounces silver a ton, end 1.2 percent zinc (5). 


Summi t (Man tona Silver Star )(Ag-Pb-Zn ) 


The Sumit mine is in sec. 17, T. 4 N., R.IW., at an altitude of 5,000 
feet. Although the deposit was discovered in 1887, its development has been 
retarded by the limited market for oxidized lead-zinc ores. After a small ocut- 
put in 1948, the operation was suspended, and a1] equipment other than a gaso- 
line-powered hoist was removed. The deposit is opened by a two-canpartment 
inclined shaft 660 feet deep (fig. 8). 


A flattened, pipelixe bedding replacene@mt and fracture filling in messive 
Madisan limestone has been explored by the shaft opming. The eeclosing beds 
on the east limb of a north-trending anticline have been crumpled into a amall 
southeast-plunging fold. The ore shoot epparmtly is localized by this secm- 
dary structure. the mineralized zone strikes northward, dips fran 52° to 60° B, 
and ranges fran 1 to 20 feet in thicdmess. 


The predaninant vein minerals ere limonite, cerussite, and smithsonite, 
together with sparse copper end manganese oxides. These minerels are contained 
in a brecciated limestone gangue cemented by calcite and quartz. Production 
records indicate that the recovered motal catent of the ore has averaged 
0.1 percent copper, 10.6 percent lead, 2.5 percent zinc, 0.03 ounce gold, end 
8.5 ounces silver a tm (5). 


A composite of samples taken by the Bureau of Mines contained 10.4 percent 
lead, 15.4 percent zinc, 0.05 ounce gold, and 9.9 ounces silver a tm. Meotal- 
lurgicel tests by the Bureau of Mines gave a good recovery of lead and silver 
by flotation but indicated that treatment by the Waelz process would be 
required for zinc recovery. The ore respmded favorably to Waclz process tests, 


Other Mining Properties 


A number of other mining properties were examined in the Redersburg 
region. In most instances, the underground workings were ineccessible; local 
informatim coceming their history and output was meager. Information 
canceming the structure, mineral essociatims, and enclosing rock types at 
these properties is summarized in table 9. 


Confederate Re gion 


Location and Access 


The Confederate mining region is on the lower west slope of the Belt 
Mountains along the northeast extremity of Broadwater County. It may be 
reached by way of Canyon Ferry over 24 miles of maintained county and Forest 
Service roads from Clasoil @m U. 5. Highway 10 N. An alternate route connecting 
the Cafederate region with Townsend, Mant., is over cl miles of maintained 
county roads northwest through Canta, 
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Physical Features 


A concise description (2) of the main topographic features in the 
Canfederate region is abstracted as follows; 


The west margin of the regicnm is marked by a wall-like 
mountain front abruptly rising cbove the benchlands of Townsend 
Valleye Mountain spurs extending northwest fram this frmt rise 
gradually to the main divide at an altitude of about 7,000 feet. 
The central part of the mountains is a broed pleteeu-like area, *** 


The southwest slope of the Belt Mountains is drained by 
several decp valleys, ell of which, except Confederate Gulch, 
are steep end gorgelike where they notch the mountain frmt. Con- 
federate Gulch is a wide valley of moderate gradient end without 
ony gorgelike stretches camparable to its neighbors. 


The volleys are supplied with abundant weter by both the main streams 
and tributaries as well es numerous springs. 


About half of the regim is timbered with dense stands of pine and fir 
generelly suitable for mine support. The forested north slopes at the higher 
altitudes cmteain timber of canmercial grade. At the lower altitudes, the 
forest cover thins rapidly and is replaced partly by scattered clumps of 
ceder and juniper. Same of the upland parks end most of the stream courses 
are marked by groves of aspen end cottonwood. | 


Geologic Setting 


Sedimentary rocks in the Cmfederate region range from the Algamkian Belt 
series to the Permian Phosphoria formation. Jurassic and.Cretaceous formations 
exposed at Radersburg apparently ere buried in the Confederate regi@m by 
Oligocene and Miocene beds. Plesitocene gravels cover the benches flanking 
the main dreinage channels and the terraces skirting the mountain front (fig. 9). 


The regiqm's extrusive rocks are limited to a few canparatively amall 
areas of andesite and basalt centered about 4 miles northwest from the former 
site of Diamond City. According to Pardee (2), the andesites are of middle 
or late Tertiary and early Quaternary age. The basalt evid@tly is younger 
then Miocene. Oo 


The principal intrusive rocks include dikes, sills, and stocks of both 
diorite and quartz-diorite. A persistent group of diorite sills and dikes 
intruded near the top of the Belt shales extends fran Camfederate Gulch west~ 
ward beyond the county border. These intrusives most camonly follow the 
steeply inclined bedding of the enclosing strate, although a few cut the 
sedimentary layers. The bodics ore soveral miles 1lmg and range fran 200 to 
500 feet in width. 


A system of steep-dipping quartz-diorite dikes cutting the Newland 
formation crops out along margin of the Confederate region, Members of this 
system are 400 feet wide and range fran 2 to 4 miles in length. 
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Severel quartz-diorite stocks crop out in Confederate Gulch below its 
confluence with Boulder Creek, at the head of M@mtana Gulch, and neer the 
head of Cement Gulche Gold-quartz lodes associated with these stocks presuns- 
bly were the source of the placer gold found almg the Confederate Creek 
drainage. 


The regia¢n's daninant structural feature is a broad nortiwest-trending 
anticline bounded by overthrusts on the southwest and northeast. At Avalanche 
Gulch, this arch is symmetrical. In White Gulch several secondary folds heave 
developed on the northeast limb. The anticline finally loses its identity at 
Confederate Gulch in a group of smaller folds. Paleozoic formatims bordering 
the anticline along the mountain frmt om the southwest are canplexly folded 
and dislocated by overthrusting along the El Dorado fault. Al of tho know 
lodes in the Confederate regiqn occupy tension fractures presumably originated 
by stresses developed along this fault. 


Wall rock alteration is not prmounced in the Confederate regim. Quartz- 
diorite associated with most of the gold-bearing lodes usually is intensely 
silicified. Occasionally, the argillites enclosing same of the copper lodes 
are chloritized. Pyritization apparently is not widespread as at Radersburg. 


Gold is the principal metal recovered fran the Confederate lodes. These 
deposits generally are small, shellow, and erratic in grade. Few have be@m 
developed beyond a depth of 150 feet. a number of copper-bearing lodes have 
been prospected to shallow depths. Only one of these iodes, the Argo, hes 
produced a significant amount of metal. 


Argo (Eclipse-Argo )( Cu ) 


The Argo mine (fig. 9) is in Hellgate Gulch at en altitude of 5,80 fcet. 
The lode was discovered before 1900 and wes sporadically exploited during the 
period 1902-26. Surface plant buildings including a former 50-ton electrified 
cmcentrator are in ruins; all squipment has bem raioved. The underground 
workings, aggregating several thousand feet in length, were inaccessible in 


1949. 


The lode is a fracture filling and replacement in thin-bedded, grea 
argillites of the spokane formation. it strikes N. 70° E., dips steeply north- 
west, and ranges fran 4 to 5 feet in width (2). Development is by adit, winzes, 
and intermediate levels, which extend along a horizaital range of 700 feet 
and over a vertical interval of 600 fect (fig. 10). 


The ore bodies ranged fran 6 inches to more than 2 feet in width. One 
ore shoot in the lower workings is reported (2) to have cmsisted mainly of 
chalcopyrite ranging to 18 inches in width. This ore shoot had a pitch length 
of several hundred fect. Crude ore mined from this shoot cotained 26 percent 


COppere 


The vein minerals are chalcopyrite, sparse chalcocite, ankerityu, and 
quartz. The oxidized ores are chiefly limonite, malachite, and chrysocolla 
accanpanied by quartz. Production records indicate that the recovered metal 
catent of the ore averaged 6.5 percent copper, 
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Humming Bird (Au) 


The Humming Bird claim (fig. 9) is at the head of Johny Gulch. It is 
reported to have produced rich gold-quartz ores in 1917 end 1918 Available 
production records, nOWever, indicate only sporadic, small-scale operation 
fran 1932 to 1945. 


The property or — explored by two short adite and several enbid open 
cuts almg a horizontal range of 400 feet and over a vertical interval of 
250 feet. The adits were inacoessible in 1949. 


Surface exposures show the deposit to be a bedding replacement and 
fracture filling in Newland shales near a small quartz-diorite stock, The 
lode strikes N.- 30° 8, dips 85 Nw., and ranges fran 4 inches to 18 inches 
in width. The vein minerals are pyrite, limmite, and sparse chalcopyrite in 
a drusy quartz gangue. Production records indicate the recovered metal cmtent 
of the ore averaged 1.25 ounces gold and 1.7 ounces silver a ton (5), 


Miller (Slim Jim) (Au) 


The Miller claims (fig. 9) are at the head of Greenhorn Gulch at an 
altitude of 6,400 feet. Since discovery in 1900, the property hes been a 
consistent, small-scale producer of rich gold-quartz ores. It is developed 
by three main adits, connecting raises, and several flat winzes elong a 
horizontal distence of 600 feet and over a vertical interval of 4300 feet. The 
workings, aggregating several thousand feet, are all in fair condition. The 
mine is equipped with a gasoline-powered Ingersoll-Rend canpressor. Ores are 
concentrated at the rate of 1 tm per shift in a single-stemp amalgamating mill 
driven by a @-horsepower gasoline engine. 


The lode is a narrow zme of irregular quartz veinlets extending along 
a cantact between thin~bedded Newland shales end a small quartz-diorite stock. 
This lode strikes about N. 35° E., dips 20° NW., and ranges fran 1 to 4 foet 
in width. The quartz-diorite is intensely altered and silicified. | 


The quartz veinlets comaly extend fram the contact into the shales 
along bedding planes and into the intrusive. Native gold occasionally is 
found in the quartz-diorite and in the shale. Most of tho gold, however, has 
been recovered from the quartz veinlets on the contact. Pyrite is the most 
canspicucus vein mineral although occasional crystals of chalcopyrite, galena, 
Bphalerite, and rhodochrosite are present. 


The ore is highly erratic in tenor. In 1909 the mine produced 3 tms of 
ore averaging 151 ounces gold a tm. In 1947 a single "nugget" valued at 
$2,200 was recovered. ‘The recovered metal content of ores produced since 1901 
averaged 7.95 ounces gold and 4.6 ounces silver a ton (5). 


Satellite Baker) (Au) 


| The Satellite claim (fig. 9) is at the cmfluence of Confederate and 
Boulder Creeks, This property, togother with several adjoining claims, | 
evidently was active before 1901. Production records, however, show no output 
prior to 1926. In the summer of 1949, me of the old prospect adits wes re- 
opened and sampled. Reliable informatim cacering this property's history 


or early output is not available, 
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The deposit is a quartz lode systen 4 to 8 foet wide in thin-bedded New- 
land shales adjoining a amall quartz~-diorite stock. This lode is partly 
exposed by the prospect adit over a horizontal distance of 300 fect. Its 
vertical range, indicated by caved adits near the creck level ond by surface 
cuts, is more than 400 feet. The numerous lenses and stringers comprising 
the lode strike about N. 20° W. and dip 33° to 55° SW., closely coinciding 
with the bedding of the enclosing shales. 


The predominent vein minerals ere pyrite, limmite, und scattered crystals 
of galena, accanpenied by massive, milky white quartz. Nearly identical vein 
material wes found on several dumps marking inaccessible workinys in the vicin-~ 
ity. According to production records, the recovered mctal content of the Satel- 
ite (5). averaged 0.9 percent lead, 0.55 ounce gold, and 1.1 ounces silver a 
ton (5). 


Other Mining Properties 


A summary of available information concerning additional deposits 
inspected in the Canfederate region is given in table 10. In most instances, 
history end cutput are unknowm. 


Winston Region 
Location and Access : 


The Winston mining region is 21 miles southeast of Helena, Mot. Access 
is westward from Winston, Mmt., @m U. 5S. Highway 10N by maintained county 
roads along Beaver and Weasel Creeks, Winston (population 8) is a mining 
cammunity and shipping point am the Logan-Helena spur of the Northern Pacific 
Railroad. 


Physical Features 


The region is a moderately rugged area of about 25 square miles on the 
east slope of the Elkhom Range. Altitudes range from 4,350 feet at Winston 
to 7,400 feet at the Vossburg mine. The Elkhorn Divide at the southwest is 
about 8,300 feet above sea level. 


Drainage is to the northeast by Beaver Creek and its tributary, Weasel 
Creek, into the Missouri River. These streams have gradients ranging from 250 
feet to 400 feet per mile. 


The benchlands and low hills bordering the Missouri River Valley are 
treeless. Dense stands of lodgepole pine and fir at the higher altitudes 
constitute en abundant reserve of timber suitable for mine support. 


Geologic Setting 


The Winston region is underlain principally. by andesite flows, tuffs, and 
breccias (fig. 11). The extrusive rocks have been invaded by elght or more 
small quartz-monzmite stocks disposed along a zone about 4 miles wide. These . 
bodies are members of the intrusive chain that extends northward a Raders- 
burg to Canyon Ferry. 
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Figure it. = Geologic map of the Winston region, Broadwater County, Mont. 
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The andesites are marked by a praninent joint system and occasionally 
by flow banding. They range in color fran light to dark gray and gremish- 
black. At the intrusive contacts they usually weather to shades of buff or . 
rusty brow. Most of the andesites are porphyritic; same are entirely without 
phenocrysts. | 


The quartz-maizonite is a gray, coarse-grained rock cammonly marked by 
several joint sets and large feldspar phenocrysts. Near the Vossburg mine and 
at the Orphan group, individual feldspar crystals are more than 1 inch long. 


Faulting other than that exposed by underground workings is not easily 
identified in the Winstm region. Detailed studies of aerial photogrephs 
supplemented by field observations, however, suggest the existence of several. 
major, northwest-trending crustal breaks apparently belm@meging to the fault 
series identified in the Radersburg and Indian Creek regis. Jnasmuch as the 
veins throughout the Winston regim strike eastward or nearly so, they 
apparently are tension fractures formed by force compments developed along 
the northwesterly faults. Postore faulting is neither widespread nor important. 
A few lodes are offset, rarely more than several feet, by such faults. The | 
flat-dipping veins at the Iron Age and Custer mines have been broken repeatedly 
by a series of steep-dipping step faults. No vertical displacement greater . 
than 3 feet was observed. 


The monzonite and andesites have been hydrothermally altered along most 
of the vein fractures. However, pronounced alteration effects rarely extend 
more than a few feet into the wall rock. The most intense alteratiqm apparently 
occurs alcg lodes in mmzonite, At the Little Olga (Kleinschmidt) mine, the 
enclosing manzonite is sericitized to 4 feet m@m each side of the vein structure. 
In contrast, development alg a similar lode at the Vossburg mine exposes a vein 
welded tO unaltered quartz-monzonite walls. The alteratio of andesite wall 
rock commonly is marked by bleaching, silicification, and pyritization. Typical 
elteration halos adjoining lodes in andesite are narrow; they seldam extend 
more than 18 inches beymd the vein structure. 


The lodes in the Winstm region are narrow, steep-dipping fracture 
fillings developed principally for their gold content. They are characterized 
by @ quartz gangue accampanied by small amounts of pyrite. On depletion of 
the rich oxidized portias of the ore shoots, camtinued development at sane 
of the lodes disclosed profitable amounts of lead-silver and lead-zinc ores. 
Most of the lodes camtain small amounts of copper associated with the other 
Sulfides. No deposits valuable mainly for their copper cmtent have bem found. 


Buzz (Au) 


The Buzz prospect is in sec. 31, T.ON., R.iW., 7 miles northwest fram 
Winston over county roads and timber trails. According to local accounts, 
production since discovery in 1891 has amounted to about $60,000. Development, 
estimated to aggregate 3,000 feet, is by five adits and two shafts, Only a 
small part of sane of these workings now is accessible. The property is 
unequipped except for a five-stemp : plate-amalgamating unit powered by a steam 
threshing tractor. 
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A narrow sheeted zone in andesite is explored by the workings along a 
horizmtal distance of 1,000 feet and over a vertical interval: of 150 feet. 
The structure strikes N, ” g70 E., dips 45° SE., and ranges from 4 inches to 
2 feet in width. The ore shoots are small, nmpersistent lenses of quartz 
disposed at irregular intervals along the sheeted zme. 


A contact between andesite and quartz-monzonite at the portal of the 
lower adit is pmetrated by the sheeted structure. There is, however, little 
evidence of mineralization in the mmzonite. At me of the upper adits a 
“number of small vertical stringers of granite are cut and offset severel 
inches by lateral movement, alwng the sheeted zone. 


Auriferous pyrite and limomite in a milky quartz ganmue are the pre- 
daninant mimerals. The cre is reported by local residents to ronge in velue 
fran $20 to $400 a ton in golds | 


Custéreivcn Age-Hyantha ( Au ) 


The Custer, Irom Age, end Hyantha groups (fig. 11) consist of 58. patented 
lode claims about 2 miles south from Winston. Local reports credit these 
properties with an aggregate output renging from $700,000 to $1,500,000, most 
of it made between 1879 and 1901. These figures cannot be verificd, as they 
precede the adoption of systematic county production records.’ kecent output 
has stemmed largely fram the recovery of ore fran: ves te dumps and oe several 
ame.11-scale “pocket-hun ting" ventures. 


Underground workings on the Ouster group are seid to eee 3 miles in 
lwngth. Judging fran the remaining dumps, the Irm Age workings apparently © 
aggregate about the same. Most of the workings now are flooded or otherwise 
inaccessible. Qnly a few short adit opmings currently maintained by pros- 
pectors may be entered. The electrified mine plants and mill formerly serving 
the Custer and Hyantha mines have been dismantled. All surfece structures have 
been removed fran the Iron. Age property, with the exception of a smell experi- 
mental amalgamating mill recently installed to treat material fran the dumps. 


The numerous veins in the area are in andesite near a smell stock of 
quartz monzq@ite and aplite. Several veins occupy persistent fractures trend- 
ing north to northwest and dipping westward. Other weaker veins are confined 
to bedding slips in the endesite. a | 


The Custer workings develop a steqpedipping: narrow , aves 5 filling 
along a horizmtal distance of 2,400 fcet and over a vertical interval of 
700 feet (fig. 12). This vein strikes N. 30° E.; dips 62° NW., and ranges 
from 1 foot to 3 feet in width. A parailel vein 130 feet to the west has 
been explored on several levels by we: Custer workings. This vein epparently 
was unproductive. 


The Hyantha lode, about 1,700 feet south of the Custer shaft, has been 
developed by shaft workings to a Teporved depth of 500 feet. As exposed by 


surface raise openings, it strikes N. 10° E., dips vertically, end is about 
2 feet wide. 
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Excepting the Hyantha, these lodes contain auriferous pyrite with minor 
amounts of galena, chalcopyrite, and molybdenite in a siliceous gangue. The 
richer ore is generally associated with honeycomp quertz. At tne Hyantha mine, 
reputed to have produced lead-silver ores, fregments scattered over the waste > 
dumps caoitein pyrite, galene, and sphalerite in a siliceous GOI ZUE.6 : 


The combined recovered metal cmtent of ores reclaimed frcem waste dumps 
and. output fran the various prospects has averaged 0.6 percent lead, 0.23 _ 
ounce gald, and 0. 8 ounce silver a tam (5). The emall tonnege currently — 
derived fran prospecting ventures usually contains 1 ounce or more gold per tam. 


East Pacific (Ag-Pb-Zn ) 


The East Pacific mine (fig. 11) occupies parts of secs. 26 end 27, T. &N., 
R. 1 W., al™mg Weasel Creek, It has been exploited periodically since the . 
early 60's by several canpanies and a number of leasing groups. Its estimated 
output exceeds $2,000,000. In 1949, wderground operation was confinea to | 
rehabilitation work along the main edit. However, a substential tonnave of 

ore was reclaimed fran ald dumps and concentrated in a company gravity plant. 
The operation is electrified and fully ees for ane and milling eat the 
rate of 100 tans. ad day. 


Development is ‘by several shefts, 4 main adits, a vertical winze, and 10 
intermediate levels aggregating about ; Miles in length. These workings 
explore the vein almg a horizontal range of 1,G00 feet and over a vertical 
interval of 1,400 feet (fig. 13). In 1949 most Of the No. & adit and part of 
the No. 3 adit. workings were.accessible. The winze and all levels below the 
No. 4 adit have been. flooded since pumping was terminated in 1947. Pumping at 
the rate of 80 to 100 gallons a minute was necessary to keep the lower levels 
unwaberred., —_ 


The sel is a peraietent fracture filling in canparatively unaltered 
andesite. It strikes N. 75° E., dips 70° to 85° NW., and ranges fran 1 inch to 
5 feet in width, It generally has a banded texture and is caupletely devoid of 
gouge. in the No. 4 adit the vein is broken at several points py steep, east- 
ward-trending faults. The horizontal displacement almg these faults is to 
the. right and rerely more than 5 feet. ; 

The siclicaing andesite is a dark-gray rock, conparatively unaltered, and 
occasionally marked by flow-banding. It is broken by closely speced sheeting 
fractures pene to the vein structure. , 


The vein minerals are pyrite, galena, and sphalerite accanpenied by chal- 
copyrite, tetrahedrite, and small amounts of native gold. Quartz, calcite, 
and occasional rhodochrosite are the predaminant gangue minerals. Early pro- 
duction from the upper oxidized portion was relatively rich in gold. As mining 
advanced to the sulfide zme, the gold content dropped appreciably. In 1947, 
however, a 44-pound lot taken from the 900 level contained 100 ounces of gold. 
Production records indicate that the recovered metal content of all ores mined 
since 1900 has averaged 6.35 percent lead, 2.2 percent zinc, 10.2 ounces silver, 
and 0.29 ounce gold a tan (5). 7 | 
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Jenuary (Ag-Pb-Zn ) 


The Jenuary mine (fig. 11) is om Weasel Creek about 2,000 feet south of tho 
Est Pacific property. Jt has been exploited intermittently on a small scale 
since 1899. Most of the recorded output, however, was made in 1941. The 
underground workings (fig. 14), aggregating about 2,000 feet, were inaccessible 
in 1949. All equipment has been removed. | 


The workings explore a catact structure between quartz monzonite and 
endesite for a horizontal distance of 900 feet and overa vertical range of 
200 feet. ‘This structure strikes N, 75° W., dips 65° SW., and renges fran 
5 to9 feet in width.. An underground exposure seen by Pardee (2) cmsisted 
of two. bends 4 feet and 2 feet thick separated by 4 feet of country rock. At 
enother exposure recently opened by roed constructim, the vein cmsists of a 
-foot monzanite core veinod with quartz and bordered on both walls by altere- 
tion clay. | 


Ore fragments found in the weste dumps contain pyrite, galena, sphalerite, 
scent chalcopyrite, and traces of rhodochrosite in a siliceous gangue. The 
eversse recovered metal cantent of all ores produced during the period 1901-48 
ves 0.11 percent copper, 5.0 percent lead, 3.4 percent zinc, 5.5 ounces silver, 
end 0.106 ounce gold a ton (5). | 


Kolly (Ag-Pb) 


The Kelly prospect (fig. 11) is eat the base of the Elkhorn Range, about 
j miles south of Winston. Producti, according to locel reports, consisted of 
"six sacks of high-grade" ore teken fran one of the edits in the early 1900's. 
In 1949 the property wes reopencd for a short period and a single test shipment 
WweS Hhede. é . 


The deposit has been prospected by several shallow shafts and three adits. 
These are inaccessible, with the exception of the lower edit workings, which 
“rogete about 1,300 feet (fig. 15). Two parallel shear veins in flow-banded 
endesite heave been explored. These veins ere about 160 reet apart; they 
Strike N. 65° W., and dip 65° to 779 NE. Both are tight fractures ranging fran 
¢ inches to 3 feet in width » accompanied by a small emount of gouge on? narrow 
‘lteration halos. The north vein is displaced «. few feet to the left at several 
points by postore slips. The south structure oppeurs to be a series of echelm 
‘Tactures of little strike persistence. 


- The vein minerals are pyrite, galenu, cerussite, limmite, and sparse 

ce eg The gangue is quertz and vwitered sndesite. Ore tenor of the south 
ee Cure, as indicated by the 1949 test Shipment, is as follows: 5.& percent 
a, 0.1 percent copper, 5.0 ounces silver, and 0.25 ounce gold a ton. 


L 


~ittle Bonanza (Ag-Pb-Zn) 


econ’? uittle Bonanza mine (fig. 11) 4s at the head of Kimber Gulch. It was 
“Vered ang intermittently prospected in the 1890's. During this period an 


1 
™ but evidently small tonnage of lead-silver ore was produced. Sporadic 
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operation between the years 1911-18 resulted in a small output. The property 
was reopened in 1947 ond since has maintained a small annual output of rich 
lead-silver ores. It now is equipped for small-scale operatim with e gesoline- 
powered, 210-cubic foot campressor. 


Iwo adits connected by rcises, together with a shallow prospect shaft, 
pertly explore a steep, eastwerd-trending vein along a horizatal distance of 
500 feet and over a vertical interval of 250 fcet. The aggregate length of 
these workings is 1,300 feet —_ 16). In 1949, only the lower adit was 
accessible. | 


The vein is a fracture filling in andesite striking N. &° W. and dipping 
60° to 759 NE. The ore shoots within this structure are comparatively small, 
lenticular bodies, which apparently thicken at the steep dips and pinch out 
at the flat dips. Their greatest width is 3 feet. The largest lens exposed 
during recent development had a stope length of about 40 feet. In me instance 
the vein structure has bem offset about 15 feet to the right by faulting that 
bears northwesterly and dips stecply ecstward. The vein minerals are galena, 
pyrite, and sphalerite with small amount of chalcopyrite. The gengue is largely 
quartz and brecciated andesite. According to production records, the recovered 
metal content of the ore shipped since 1900 averaged 37.7 percent lead, 2. & 
percent zinc, 26 ounces silver, and 0.04 ounce gold a tm (5). 


Little Ol Kieinschmidt )(Ag-Pb-Zn 


The Little Olga group (fig. 11) consists of 11 patented lode claims m@m the 
divide between Weasel ond Whitehorse Creeks, Several of the cluims were active 
prior to 1900 and apparently contributed substantially to the county's metal 
output. Activities since 1900 have cmsisted chiefly of sporadic prospecting 
ventures. However, about 4,000 tons of ore was taken from the Little Olga 
workings in 1927 and 1928. During this period, a development adit was driven 
to reach the Little Olge vein at greater depth. In 1948 the Little Olga vein 
was explored fran this adit by a short raise. A few tons of ore was shipped; 
the venture was abendmed in 1949. | 


Underground workings in the Little Olga group aggregate more than 9,000 
feet in length. Ourrmtly accessible workings include the development adit and 
@ 900-foot crosscut to the Little Olga vein fram Whitehorse Gulch. The develop- 
ment edit is equipped with a 300-cubic foot canpressor, battery locanotive, and 
ventilating fans. A Montana Power Co. transmission line has been extended to 
the edit portal. 


The veins are narrow fractures in quartz mmzonite containing lenticular 
ore shoots of moderate persistence. The most productive veins ere steep, cast- 
ward-trending fractures cmteaining occasimal lentiqlar bodies of lead-zinc 
ores. A second group of voins striking northward and dipping west at low angles 
have produced gold ores. 


The Little Olga vein is explored along a strike distence of 1,200 feet and 
over a vertical interval of 760 fect. As exposed by. the development adit, this 
structure strikes N. &° W., dips about 70° NE., and ranges fram 4 inches to 
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4 feet in width. The enclosing quartz-monzmite is strmely sericitized to 

4 feet an each sido of the vein structure. On the vein hanging wall, the 
sericitized zane is succceded by a 7O-foot alteration shell marked by silicifica- 
tion end light pyritizatian. 


The ore is a canplex mixture of base metal sulfides and occasimal sparse 
emounts of stephanite in a silicified mmzonite gengue. Galena, sphalerite, 
end tetrahedrite are accompanicd by pyrite and quartz. Locally, the sulfides 
appear to canent and partly replace a mmzoite breccia. In places the galea 
exhibits Jaminated texture resenbling schistosity. 


Available records show that the recovered metal content of the Little Olga 
ores averaged 6.7 percent lead, 18.7 ounces silver, and 0.047 ounce gold a 
tm. Ores produced in 1948 cotained 6.7 percent zino (5). 


Stray Horse -Pb 


Tho Stray Horse mine (fig. 11) is om Weasel Creck, According to local 
reports, productiqn fran this property prior to 1901 emounted to more than 
$200,000. Since 1901 this mino has been operated intermittmtly on a small 
Scale by a succession of leasing groups. Recorded output from these ventures 
is less than 500 tons of ore. The mine has been dormant since 1942; the 
workings now are inaccessible and all equipment has been removed. 


Five adits, several shallow shafts, and prospect cuts partly explore two 
parallel veins in andesite along a horizontal distance of 1,200 feet and over 
& vertical interval of 460 feet. These veins, spaced about 100 fcet apert, 
strike eastward, dip 60° N., end are less than 2 feet wide. Thoy are offset 
ebout 20 feet to the left by a series of north-trending faults. Wali rock 
alteration and intensity of mineralization ere low (6). 


The ore is a canplex mixture of base metal sulfides associated with pyrite 
and arsaqnopyrite in a siliccous gangue. Voin samples cut from surface workings 
cmtained 1 to 18 percent lead, 1.4 to 20.9 ounces silver, and 0.11 to 0.34 
ounce gold a ton. A group of "sulfide" samples presumably taken fram the 
deeper levels cmtained 9 percent zinc. According to available production 
records, the recovered metal content of the Stray Horse ores averaged 10.7 
percent lead, 21.1 ounces silvor, and 0.37 ounce gold a tm (5). 


Other Mining Properties 


Infomation concerning other properties in the Winstm region is summarized 
in table 11. The underground workings at these properties now are largely 
inaccessible. In most cases authmtic producti dota and deteils of operation 
could not be obtained. 
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Indian Creek Region 


Locatiaqn and Access 


The Indian Creek mining region includes an area of 24 square miles 
centered about 9 miles west fran Townsend, Mont. Jt is reached fran Towmsad 
and U. 5. Highway 10N by graded and maintained county reads along Indian Creek 
to the old camp of Hassel, where branching roads lead to the interior. A 
meintained truck road continues fran Hassel ’ along indian Creek to the Marietta 
mine at the regimm's northwest extremity and to. the moneTod mining region via 
the Méson Park Pass, 


Physical Featurcs 


_ The regim is qm the east slope of the Elkhorn Rmge and extends from the 
divide eastward. to the benchlands flanking Townsend Valley. It is moderately - 
rugged, with altitudes ranging fram 5,000 fect to 8,000 feet or more. Most of 
the mines , however, are below 6,500 feet in altitude. : 


madness is largely by Indien Creek and its tributary, West Fork, to the 
southeast. into the Missouri River. The westem portion of the area joins the 
Redorsburg drainage system through Eagle Creek and Crow Creek. The stream 
gredients generally are steep; om Indien Creek the average gradient is about 
38 feet per milc. In spite of those streams and the numerous small springs, 
the surface-water supply throughout the area is not abundant. It appears that 
impounding would be necessary to insure. nee water for medium-scale | 
metallurgical applicatims,. 


Those parts of the region below 6,000 feet altitude selemaiyans 
untimbered grazing lands. Abovo this altitude, however, the forest cover . 
repidly increases along the protccted north slopes. The upper drainage basins 
of both Eaglo Creek and Indian Creek are moderately forested with stands of fir 
and lodgepole pine. Most of the timbor cmsumed oy both ear ene eos 
mining has bee meee fran these areas. 


Geologic Setting 


The Indian Creek region is largely underlain by upper Cretaceous andesites 
intruded by a serics of smell quartz-monzonite stocks (fig. 17). The stocks 
arc manbors of an extended intrusive chain described elsewhere in this report. 
The andcsites closely resanble those found throughout the Radersburg and | 
Winston mining rogims. Flow banding, however, is not as conspicuous as in 
the Winstam rogion. The original thickness of the Indien Oreck andesites 
probebly was eonahioraply more than 2, 000 fect. 


Tho iad boundary of the region is marked by a seataet between oe . 
Cretaceous shales and the ovorlying andesitos. A rathor canpleote sedimentary 
sequence continuing eastward to the Missouri River Valley includes formations 
of the Mesozoic to Proterozoic ago.. This sequonce has been described briefly 
in the discussion of the Redersburg mining regim. The oldest rocks Boonen 
belmg to the Spokane Sa of the Arent en Belt series. 


The sedimentary formations aro warped into a broad, north-trending smcline 
whose east limb is cxposed almg the lower reaches of Indian Oreck. The west - 
limb is almost completely buried by the andesite flows, which camprise the 
main mass of the Elkhorn Range. A small area of tactites at the Diamaomd Hill 
mine an tho West Fork probably aro sedimentary remants of this limb. 
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The endesites, quartz~monzaites, and sedimentary series are dislocated 
by a number of northwest-trending fauls which can be traced fram the terraces 
along the river valley across the sedimentary rocks and into the andesites for 
distances of 10 miles or more, It is emphasized that virtually all of the know 
vein deposits either are near such faults or near areas of quartz mamzonite 
cut by the faults. <A few deposits are shear-zone replacements within fault 
strands. 


The Indian Creek fault, extending northwest through Hassel and along the 
West Fork, is the largest recognized break, The Little Fannie, Blackamith,. 
Diamond Hill, and Little Giant are same of the productive veins associated with 
this structure. A horizontal canponent of movement of about 1,100 feet has 
displaced the south block eastward with respect to the north block. A similar 
break south of the Irm Mask mine cmtinues into the Upper Indlan Creek Basin, 
which catains the Sullivan, Marietta, and related veins. Other northwest- 
trending breaks cut the andesites near the Little Bonenza end Kelly mines in 
the Winstam region. 


Lodes in andesite near the quartz-monzmite bodies gmerally have pramouncea 
alteration halos. Alteratio in the vicinity of the Dlamand Hill lode, the 
Blacksmith, and the Little Giant is intense. At the Marietta and Iron Mask 
mines, wall rock alteratim is evident, but only to a relatively smaller degree. 
Widespread bleaching and pyritizatia at the Whitehorse prospect suggests the 
proximity of an unexposed intrusive body. | 


Ores produced fran the Indian Creek lodes are valued chiefly for their gala 
content. Several veins, however, have produced notable amounts of lead, some 
Silver, zinc, and amall quantities of copper. (ne persistent gold-bearing 
Lode cm West Fork cmtains traces of biamuth and tungsten. According to local 
reports, the gold cmtent of ores taken fram early-day shallow workings averaged 
better than 1 ounce a ta~. A marked dealine in gold tenor was eapennceces 
generally as development extended to eee 


Blacksmith (Au) 


The Blacksmith mine (fig. 17) is credited by local accounts with en output 
of $250,000. It was exploited chiefly prior to 1880. Recent activity extending 
fran 1942 to 1941 cmsisted of a sporadic, small-scale leasing operation, which 
produced a amall tonnage of gold ore. In 1949 the workings were inaccessible, 
and all surface-plant equipment had been rencoved. 


The deposit has been opened by a single adit, a 2O0-foot vertical shaft, 
and a series of prospect cuts along a horizmtal distance of 2,000 feet. The 
veln appears to be a replaced shear zq@e in intensely altered andesite. It 
strikes N. 3° W. to N. 12° E., dips 85° E., and ranges fran 2-1/2 to 4 feet in 
width. Several stope break-througns indicate that a second vein or vein split 
about 20 feet east of the main vein was explored. The alteratim persists over 
a widespread area, which includes parts of the Little Giant, Dieamad Hill, and 
other properties, It appar@mtly has resulted fram the intrusion of a small 
quartz monzq@ite body north of the Blacksmith workings. 
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The vein minerals are auriferous pyrite and limonite in a bleached and 
pyritized andesite gangue. A few fragnemts of tactite found m the shaft dump 
were devoid of pyrite. According to productim records (5), the recovered 
metal cmtent of the output since 1901 averaged 1.16 ounces gold, 0.4 ounce 
Silver a ton, and small amounts of copper and lead. Shipments made in 1932 
contained more than 4 ounces gold a tm. 


Daimond Hill (Au-W) 


The Diamond Hill mine (fig. 17) is about 1 mile north west of Hassel at 
an altitude of 5,500 feet. Its discovery in the late 1870's makes it one of | 
the first lode deposits to be exploited in the Indian Creek region. The 
property was acquired in the 1880's by a Scottish canpany and aggressively 
developed until the early 1900's. Several haulage adits were driven. A 40- 
stamp and a 1cO-stamp amalgamating mill were installed and operated. Most of 
the ore produced was extracted by glory-hale methods. Total productim 
resulting from these operations is placed at $500,000 (4). Since 1940, a small 
annual output has been maintained by curface “pocket-hunting" ventures. Ores 
are currently treated on the property by a gasoline-powered, 10-stemp, 
emalgemating mill. The present operation, conducted by open-cut methods, is 
equipped with a three-eighths-cubic yard gasoline-powered shovel, a 2l0O-cubic 
foot compressor, and jackhanmer's « About 10 tons of ore a day is mined and 
concentrated. 


Development workings include eight adits aggregating 3,600 feet in length, 
several small open cuts, and me shallow prospect shaft. These openings explore 
and develop the lode almeg a horizontal distance of 2,700 feet and over a 
vertical interval of 250 feet. In 1949, mly small peer of these workings 
were accessible. 


The deposit is a replacement and fracture-filling lode in andesite intruded 
by dikes of aplite and quartz mmzonite. It strikes N. 7° W., dips 40° to 859 
NE., and ranges from 50 feet to 175 feet or more in width. The average width 
appears to be about 100 feet. The ore shoots minable under present economic 
cmditions are erratic in size and distributim. They are chinmeylike — 
structures ranging fran 2 feet to 10 feet or more in diameter, The margins of 
the ore shoots usually are determined by panning rather than by the recogni- 
tion of structural chenges. However, occasional limiting structures that 
mark the boundary between an ore shoot and the lower-grade material canprising 
the bulk of the lode can be discerned. The lode-and the mclosing andesites 
are intensely bleached and pyritized. This halo extends outward beyond the 
margins of the deposit for several hundred feet. 


The ore is a silicified and bleached andesite containing pyrite, limmite, 
scheelite, and native gold. Tetradymite, a bismth telluride, is a sporadic 
accessory mineral occasionally associated with the higher-grade ores. Scheelite, 
usually associated with pyrite or limaite, apperently is distributed widely 
throughout the lode. Preliminary sampling at widely separated points indicates 
that the tungsten catent probably is not more than 0.1 percent WOz. No satis- 
factory recovery of scheelite hes beon made by the installed concentrating 
equipment, The ore is erratic in grade... Small lots extracted during early 
operations contained 16 ounces of gold a ton. Average metal recovery during 
£ recent operating period ranged between 0,10 and 0.50 ounce gold a tam (5). 
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Tron Mask (Pb-Zn 


The Irm Mask mine (fige 17) is about 7 miles west fram Townsend, Mont. 
Information concerning the property's early history and production is not 
available. It was prospected and intermittently developed during the years 
1904-40, Recorded output during this period amounted to about 1,200 tans of 
ore. In 1943 the mine was rehabilitated, a systematic developmat program 
was established, and a 75-tm flotatiq mill was installed. Extractim ata 
rate of about 5,000 tans annually was continued until 1947, when the operation 
was suspended. In 1948, a 65-foot winze fram the adit level was unwatered and 
deepened to 100 feet, Work finally was terminated in early 1949 owing to 
depressed metal prices. | 


The principal working is a 2,300-foot crosscut adit which penetrates the 
Iron Mask. vein about 570 feet below the outcrop. The vein has been developed 
through this opming by a series of raises and stopes along a horizmtal ~ 
distance of 600 feet. In 1948 most of the stopes and the shaft workings m@m 
the outcrop were inaccessible. When visited in 1949, the 100-foot winze was 
flooded to the collar. Most of the mining equipment had been removed. However, 
the electrified selective flotation plant below the adit portal was reported 
to be in good cmditia. 

The principal vein structure is a fracture filling and replacement in 
andesite. It strikes N. 15° W., dips 759 to 85° NE., and ranges fran 1-1/2 
feet to more than 4 feet in width. At same places the vein is frozen to the 
enclosing andesites; elsewhero, a thin parting of olay generally marks the 
vein walls. | 


The ore shoots within the vein structure are relatively smill discont inu- 
ous lenses along both the strike and the dip. Generally they are enveloped in 
a thin shell of sericite, They range from 1 foot to 4-1/2 feet in width and 
extend along the strike for about 60 feet. The ore is silicified andesite 
containing galena, sphlerite, pyrite, limonite, and quartz, Chalcopyrite 
and tetrahedrite are sparingly distributed within some of the ore shoots... 
According to available records, the recovered metal content of the mined ore 
averaged 4,0 percent lead, 7.4 percent zinc, 0,2 percent copper, 0.005 ounce 
gold, and 4.9 ounces silver a ton (5). 


A parallel vein structure about 15 feet west of the Irm Mask vein has 
been exposed by footwall exploration, Development of this structure has beaj@m 
postpmed beceuse of its indicated low metal content and extreme oxidation. 

A third vein penetrated near the adit portal has been explored by drifts for 


a distance of 350 feet. This structure strikes 110° E, to N. 10° W., dips 
717° E., and renges fran 1 foot to 5 feet in width. Its geeral character is 


indicated by tho following sampling data: 


Width, Percent 
feet {| Gald | Silver Copper | Manganese 
0 1.5 
6.5 
Total and | : 
47 
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This vein also is highly oxidized throughout the zone of existing explorations. 
Beneficiatian tests at plant scale indicated that reasonable recoveries Rc 
be made by standard flotatia meus « eas a ae ee ° 7 


Little Fannie (Pb-2n) | a - ar 


The Little Fannie group ‘occupies. a ‘prominent saddle samieaiataly south. of . 
Indian Creek and about 1 mile southeast of Hassel (fig. 17). Local. accounts - 
indicate a eamall output of lead-gold ore was derived fran prospecting activities 
on the deposit in 1924. Small-scale prospecting was resumed in 1937 and 
continued intermittently until 1940. At. the present time the mine is dormant 
and unequipped. 1k oF 86 «ates & ° 4 B&B = 

Underground device with a combined length of about 80 feet consist of 
a short adit, an inclined shaft, and a shallow vertical shaft; all are inter= 
connected. The adit.and vertical. shaft were inaccessible in 1949. The incline 
could be traversed for about 100 feet. These workings explore a weak vein 
structure in mildly altered andesite over a strike length of 160 feet and a’ 
vertical range of 90. feet. ? 


The vein isa. fracture filling and replacement structure striking N. 20° E. 
and dipping 30° NW. As exposed in the inclined shaft, it ranges fran 1 to 2 
feet in width and is marked by several inches of footwall clay. Ore fragments 
found on the waste dumps consist of altered and silicified andesite cmtaining 
pyrite and limonite together with sparse cerussite, galena, and sphalerite. 


Little ene: (Au) 


| “The Little Giant sine (fig. 17) is about 1 mile west of Hassel. According . 
to local accounts, productim prior to 1901 approached’ $300,000." Since the: 
turn of the century, the mine hes been sporadically prospected by small leasing 
groups. The recorded output tran these later operations has emounted to less. 
BR WOR RE Oe noes re ee ee i 2 2 : 


The underground workings: aan anne Lode conaiat of evened arift adits, 
three shafts, and a low-level crosscut. . Most of these workings are inaccessi- 
ble or in poor repair. In 1949 the property was idle and mhedet Dee 


The Little Giant: lode consists of 11 or’ more parellel, westward-trending, 

narrow fracture veins in andesite extending over a horizontal. distance of ~ 
2,700 feet. . This lode systen is about 1; 300 feet wide. The veins are marked 

by exceptionally regular walls devoid of gouge or other evidence of lateral 
movanent. An aplite dike exposed by the lower ane may be erent 
associated with the lode mineralization.” as 

The predaninant vein minerals are eae and iinentte in an teas 
altered andesite gangue. . Dumps at several development workings near the lodets 
west extranity contain occasimal vein’ fragnetits marked by small amounts of 
galena, chalcopyrite, and pyrolusite. ‘Records of production since 1901 indi+ 
cate the average recovered shea gontent te have been | 0. oh Ounce gold and 0.3 
ounce silver a ton (5). 
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Lookout (Ag-Pb ) 


The Lookout prospect (fig. 17) is about a half mile southeast of the Irm 
Mine at an altitude of 6,500 feet in sec. 30, T. 7N., RIE. Local accounts 
indicate that the property was discovered and briefly prospected in the 190'a. 
Although productim data are not available, early output is said to have. | 
amounted to about 100 tas of rich lead ore. In 1949 a shallow proapect shaft 
was being rehabilitated, end the character of the vein was determined by sampling. 
All work was: accanpilshed by hand tools. 


The vein is a sh i der y narrow fracture filling and eer in 
andesite. It strikes N. 20°-30° E., dips 74° SE., and ranges fran 1 foot to: 
16 inches in width. The vein footwall is marked by a 2-inch seam of clay; 
the hanging wall is frozen. In spite of the vein's narrow width, it apparently 
persists about 2,700 feet northward to the Irm Mask adit (fig. 17). A small 
fracture filling vein pemetrated near the portal of this adit appears to 
correspond to the Lookout vein. 


Ore extracted during shaft rehabilitation work contained galena, pyrite, 
end pyrolusite in a siliceous gangue. .A small test shipment of selected ore 
contained 52 percent lead, 6. ounces silver a ton, and a trace of gold. = 


Marietta (Au-Ag-Pb ) 


The Marietta group (figse 17 and 18) cmteine 12) patented lode claims in 
upper Indian Creek Basin at an average altitude of 7,400 féet. According to 
local accounts, this area was intensively prospected and developed fran 1880 to 
1906. During this period, several thousand tams of ore valued chiefly for gold 
was mined from the various lodes. After the consolidation of several individuel 
haldings, a low-level development adit was started and a amall cyanide mill built. 
In 1908 work q™m this adit was terminated several hundred feet short of its . 
initial objective. The property remained inactive, with the exception: of a 
few scattered.ore shipments, until 1933, when the Marietta and Little Annie 
workings were reopened. ~ Qnall-scale operation continuing to 1945 resulted in 
an output of 5,400 tons of gold ore. Operatios again were resumed on the 
Marietta lode in 1949. Present equipment includes a gasoline-driven, 210-cubic 
foot, portable campressor. | | 


The greater part of the formerly oxtensive workins at tho Marietta, Little 
Annie, end other mines in the area is inaccessible. Consequently, the character 
and attitude of the veins could be determined in m@mly a few instances. Most 
of the veins are tabular bodies trending north to northeast end dipping less 
than 35° to the west. The Gold Dust vein, however, strikes eastward and dips 
about 25° S. The Bullim King deposit was described as a shallow, steeply 
inclined chimney having a plen erea Of about 25 square feet. Its lmg axis 
was reported to have trended northward (7). 


All are fracture-filling and replacement structures 6 inches to 3 feet 
wide enclosed in andesite. The Marietta lode, apperently the most persistent 


of the group, has been explored and developed by four adits alomg a horizmtal 
distance of 2,100 feet and over a vertical interval of 300 feet (fig. 18). It 
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strikes N. 5°-20° W., dips about 12° SW., and renges fram 8 inches to 3 feet 
in width. it cmsists of two right-echelmed units about 130 feet apart. 


The predaninant vein minerals are pyrite, arsenopyrite, galena, and sparse 
sphalerite in a silicified andesite gengue. Records of production since 1901 
indicate that the average recovered motal content hes been 4.8 percent lead, 
7-5 Ounces silver, and 1.24 omces gold a tm (5). In 1949 about 10 inches of 
Ore wes being selectively mined from a vein 3 feet wide. According to the 
operator, this ore was valued at 415, a ton. The balance of the vein averaging 
ebout $20 a ta@ was gobbed. 


The grade of ores extracted fran the Bullim King, Gold Dust, and Little. 
Annie veins is indicated by the following tabulation based @ canpany records: 


Gold, Silver, 

Vein Period produced oze/ton | 0oz./tm@m percent 
Bullim Kin ge eee) 1076 L919 bo U ive 12.0 55.0 
Gold DuiSteccccece) LG99-1911 31D | 1.40 15.0 11.0 
Little Annic.....:104-1936 600 1.28 | 4.0 20 


Ore produced fran the Switzerland vein is said to be similar in tenor to 
the Gold Dust ore (7). 


Queen Bee (Au-Ag) 


The Queen Bee mine (fig. 17) is in the West Fork Basin at an altitude of 
6,500 feet. Local accounts indicate that the vein first was prospected and 
developed in the 1890's. Production during this early period of activity is 
unknown. The mine again was active during the period 1935-37. In 1949 the 
property was unequipped, and all wnderground workings were inaccessible. 


The principal workings in 1935 consisted of a 200-foot crosscut adit, a 
175-foot shaft exploring the vein to a depth of 100 feet below the adit level, 
and more than 250 teet of drifts. These workings, together with additims 
made since 1935, probably aggregate more ns 1,000 feet. The vein dips steeply 
northward and apparently treads about N. 50° We, parallel to the Indian Creek 
fault. 


A vein about 3 feet wide enclosed in andesite is partly exposed at the 
shaft collar. Reports indicate that this structure sac approached a 
width of 2 feet, 


Fragnents of silicified andesite at the shaft dump cmtain fine-grained 
pyrite, arsemopyjrite, Limonite, and traces of chalcopyrite. The recovered metal 
content of ores produced fran 1935 to 1938 avereged 0.1 percent copper, 2.6 
ounces silver, and 0.35 ounce gold a ton (5). Records for 1942 credit, the 
mine with a production of 1 tm of ore camtaining 213 ounces gold, 35 ounces . 
silver, and 4.9 percent lead (5). 
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Silver Wave (Au-Ag-Pb ) 


The Silver Wave mine (Pig. 17) is at the head of West Fork Basin. It was 
discovered in the 1880's and intermittently developed until 1911. During this 
period a snall tonnage of lead-silver-gold ores was produced. In recent years 
a smell amount of ore has been taken fran surface cuts aiong the vein. A few 
tons of material sorted fran the waste dumps was treated in a small gravity 
concentrator on Indian Creek in 1949. - At the present time, the property is 
unequipped, and the workings are ‘flooded. 


The property is developed by two shafts 100 feet and 350 feet deep and 
four levels. These workings, together with crosacuts on the 250 and 350 levels, 
are said to aggregate about 2,100 feet. The horizomtal extent of the vein, 

- indicated by outcrops and shallow poner cuts, appears to be at least 
a feet. 2 , 


The Silver Wave vein trends N. 50° W. and dips 78 NE.3; it is about 3 feet 
wide. Surface exposures indicate it to be a replacement lode in sheared 
andesite. According to canpany records, the structure es tran 2 eS to 
45 feet in width q~m the lower level. | ; 


A steeply dipping vein striking N. 72° E. across the Silver Wave structure 
is credited with about 40 percent of the mine's total output. It is said that 
virtually all production fran both veins was taken fran development headings 
and hend-sorted at a 9:1 ratio to shipping grade (8). 


Ore fragments at the shaft dump contain fine-grained pyrite, occasional 
crystals of galena, and sparse carbmates in a bleached and silicified 
andesitic gangue. According to production records, the recovered metal content 
of the output since 1901 averaged 15 percent lead, 9.1 ounces silver, and 0.76 
ounce gold a ton (5). Company records indicate that 80 tons of ore shipped 
prior to 1901 had a gross value of $28,000. 


In 1949, material fran the shaft dump was crushed in a gasaline-powered, 
five-stemp mill and concentrated m a Diester table at a rate of 16 tas per 
shift. The resulting caicentrates contained-about le percent lead, 12 ounces 
silver, and 0.5 ounce gold a ton. The ratio of cmcentratim was estimated 
at 20:1. : ; 


Spring Hill (Ag-Pb) 


The Spring Hill mine (fig. 17) is in the West Fork Basin at an altitude of 
6,100 feet. According to local sources, the mine was opened in the early 
1900's and intermittently operated over a period of several years. It has been 
reopened and briefly prospected several times since 1934. An output of about 
200 tas of lead-silver ore is claimed for these recent ventures. - In 1949 a 
part of the workings was being rehabilitated preliminary to an engineering 
appraisal. 


The prospect is developed by a single drift adit cmtaining several raises 
end branching crosscuts. These workings, aggregating about 800 feet in length, 
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explore the Spring Hill vein almg a horizontal distance of 350 feet and 
within a vertical intervel of 50 feet. A secmd mineralized structure has 
been penetrated by a short crosscut north fram the main workings. 


The Spring Hill vein is a narrow fracture filling in endesite. It curves 
in strike fran N. 68 W. to west, dips fram 76° S, to 66° N., and renges fran 
2 inches to 6 inches in width. This vein is accompanied by 2 feet or more of 
footwall sheeting and an inch of alteratio clay. The predaninant vein minerals 
are pyrite, gala, limmite, sparse sphalerite, and quartz. The ore, valued 
chiefly for lead and silver, is seid to average about $35 a ton. 


The structure penetrated by crosscutting is a shear replacenent 16 inches 
wide, striking N. 609 W., and dipping vertically. Apparently, it is a strand 
of the Indien Creek fault. Its principal constituents are crushed quartz, 
fine-grained pyrite, and disseminated galena. It is reported to contain about 
0.25 ounce gold a tm. 


Whitehorse (Ag-Pb ) 


A brief description of the Whitehorse prospect (fig. 17) is included in 
this report as it is me of the few prospecting ventures curre@tly in progress 
in Broadwater County. It is at the head of Whitehorse Gulch at an altitude of 
7,100 feet and about 2,000 feet north of the Marietta lode. The prospect is 
credited locally with a small output of unusually rich lead-silver ores made 
in the late 1890's, 


several years ago the discovery of massive galena at one of the old adit 
dumps resulted in an attempt to reopen the workings. As rehabilitatim work 
neared an Old stoped area, the opening was irretrievably lost by caving before 
the character and attitude of the vein could be determined. A new crosscut 
edit was started & feet below the old working. In 1949 the adit had attained 
alegth of 500 fect. The equipment includes a gasoline-driven, 210-cubic 
foot portable canpressor. 


The adit is in altered and sheeted andesite containing abundant disseni- 
nated pyrite. The sheeting planes strike N. 10° W., dip 70° NE., and usually 
ere stained by manganese oxides. Several small, northwest-trending slips 
containing clay and enclosed by several inches of silicified andesite have bee 
exposed near the adit heading. Available evidence suggests that the old 
Whitehorse workings exploited a small lenticular ore body along the northward 
extensian of the Marietta lode. The intensity of alteration and profuse 
sheeting encountered in the prospect adit apparently support this belief. 


Other Mining Properties 


Table 12 presents available information concerning other properties in 
the Indian Creek regim. Several mines listed in the teble are reported to 
have been substantial producers prior to 1901. Reliable informatigm regarding 
output, grade of ore, and former extent of workings, however, is meager. 
Virtually all of the wnderground workings at these properties are inaccessible. 
Consequently, the tebulated descriptims, based mainly om surface observatims, 
are limited in scope. 
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TABLE 12. - Information on other mining properties in the Indian Creek region, Broadwater County, Mont. 


Property, location, Enclosing rock Strike Indicated 
and principal metal and structure and dip Minerals grade Production Remarks 
Big Chief (Gold Mint) Andesite. Fracture filling N 55° E Auriferous pyrite 0.7-1.0 oz. Less than Inaccessible workings consist of 2 adits and 
Sec.10, T.7N., RelW. and replacements. 32° SE in quartz gangue. Au/ton 400 tons raises aggregating 1,500 feet. Structure 
(Au) explored along horizontal distance of 350 feet. 
Vertical range - 250 feet. 
Buckeye Andesite. Replacement along N 55° yg Pyrite, galena, Unknown Less than Workings inaccessible. Horizontal range about 
Sec.24, T.7N., Re1lW. weak shear. 90° sparse sphalerite, 200 tons. 150 feet. Vertical interval - 50 feet. At 
(Au, Pb) ankerite. surface exposures, vein ranges from 6 inches - 
2-1/2 feet wide. 
Central (J.I.C.) Quartz monzonite. Fracture 5S 45° E Fine-gra ined Unknown Unknown Inaccessible workings consist of 2 adits anda 
Sec.26, T.7N., RelWe filling 2-1/2 feet wide. 87° sw pyrite, galena, shaft. Development extends over horizontal 
(Ag, Pb) sphalerite. range of 400 feet. 
Cooney Andesite. Replacement and N 50° yw Pyrite, limonite Unknown Small Opened by several inaccessible shafts. 
Sec.26, T.7Ne, Rel. filling along shear near 75° NE Structure appears to eastward extension of 
(Au, Ag, Pb) small body of quartz monzonite Silver Wave lode. 
John L, Andesite. Replacement along N 40° | Pyrite, galena, 0.47 OZ. Au Small Inaccessible; opened by 2 adits aggregating 
Sec.25, T.7N., RelWe shear quartz monzonite Steep chalcopyrite in 74 OZe Ag more than 1,500 feet. Shear related to Iron 
(Au, Ag, Pb) contact. quartz gangue. 2.0% Cu Mask fault. 
2.3% Pb 
last Chance Quartz monzonite. Replacement N 53° Ww Pyrite, chalco- Unknown, Small; Opened by 1 shaft and 2 adits; lower adit 
Sec.36, T.e7Ne, RelWe | and filling along weak shear 65° SW pyrite, sparse valued prospect accessible only. Shear zone about 50 feet wide. 
(Au, Ag) parallel to Indian Creek tetrahedrite in principally only 
fault. silicified for Au-Ag 
monzonite gangue 
Mammoth Diorite and andesite. N 50° vy Pyrite, galena, -oen----- Unknown Inmaccessible. Opened by 2 adits and 1 shaft 
Sec.28, T.7N., RelW. Fracture fill and replace- 34 SW marmatite, probably aggregating 3,000 feet. Structure 
(Au, Po) ment along and near chalcopyrite. developed along south strand Indian Creek 
contact. fault. Dumps contain pyrolusite and epidote. 
Explored over distance of 600 feet. 
New Hope Latite, intensely altered. N 25° W Limonite, scant 0.04 oz. Au None Prospect only. Sample cut from shallow cut. 
Sec.l1, T.7N., RelWe Replacement and fracture 30° NE pyrite. 0.5 oz. Ag Structure appears to persist for several hundred 
(Au, Ag) fill. 0.3% Zn feet. 
Park-New Era Andesite. Replacement and N 45° E Pyrite, galena, 0.3 oZ. Au 11,000 Developed by 4 adits and 1 shaft - inaccessible 
Sec.15, T.7N., RelWe fracture fill. 50° SE arsenopyrite. 0.6 OZ. Ag tons since in 1949. Reported to be stoped continuously for 
(Au, Pb) 0.3% Pb 1901 1,400 feet. Vein said to be about 2-1/2 feet wide 
Phoenix Andesite. Fracture filling N 25° W Scant galena and Unkmown Less than Vein 1 foot - 1-1/2 feet wide explored by 
Sec.24, T.7N., RelWe (weak) 75° NE occasional blebs probably low 100 tons shallow shaft and 3 short adits. Indicated 
(Pb) of chalcopyrite. horizontal extent of vein about 400 feet. 
Shep Andesite. Weak fracture N 25° W Limonite in Reported about Small Prospect shaft being reopened in 1949, Old 
Sec.13, T.7N., R1W. filling. 79°sw quartz gangue. $50/ton in less than stopes mined out to widths of 2-1/2 feet. 
(Au) gold. 100 tons 
Silver Dollar Quartz monzonite. Fracture N 45° W Galena, pyrite, Unknown Small Inaccessible; formerly opened by shallow shaft 
Sec.26, T.7N., RelWe filling. Steep sphalerite,cerus- and 3 short adits. Indicated horizontal range 
(Ag, Pb) site,& arsenopyrite of development about 450 feet. 
St. Louis Andesite. Not evident. N 85° W Coarse pyrite & 0.37 OZe Au Less than Inaccessible; developed by a 150-foot shaft. 
Sec.26, T.7N., RelWe Steep arsenopyrite in 1.6 oZ. Ag 500 tons Enclosing andesite intensely altered. 
(Au, Ag) siliceous ganguee 0.3% Pb 
Some fine-grained 
galena. 
Lae Andesite. Fracture filling. N 50° E Galena, limonite 0.23 oz Au Less than Inaccessible. Structure reported to be 2 feet 
hs 9, T. 7 N.,R1W. 40° NW scant chalcopyrite 5.7 oz. Ag 1,000 tons wide. Output prior to 1901 said to contain 
Ag, Pb) in drusy quartz. 5.5% Pb 50% Pb and 75 oz. silver per ton. Granite- 
andesite contact about 200 feet west from 
inclined shaft workings. 
Wy, ° 
aaa gare " Andesite. Fracture filling. N ee W = Pyrite, limonite, $75/ton 379 tons Inaccessible; persistent vein 6 inches to 
(ieee ea Beaks 75° SW galena. since 1901 1-1/2 feet wide opened by 3 adits - member of 
Little Giant system. Chief values in gold, 
silver, and lead. 
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Outlying Properties 


Other metal properties in Broadwater County are isolated and remote fran 
the recognized mining regions, Descriptions of two of these properties are 
included in the following section. 7 


Cleo (Ag-Pb 


The Cleo is 2 miles northeast fran Toston, Mmt., in sec. 13, T. 5N., 
R. 2 EB, Local accounts indicate that this prospect first was opened and 
briefly exploited in 1885. In 1944 about 60 tons of load-copper ore was pro= 
duced from the old workings. ‘The prospect then remained dormant until 1949, 
woen 13 tms of ore was reclaimed and shipped from waste dumps. . The work in gs 
now are inaccessible. a | | 


Two shallow shafts, several small open cuts, and a serics of prospect 
trenches mark the course of the vein almg a horizmtal exta@mt of 250 feet and 
within a vertical renge of about 75 feet. The vein is a freacture filling 
cutting across the east limb of a small overturned fold in Spokane shales. It 
trends eastward, dips about 77° S., and ranges fran 12 inches to 18 inches in 
Width at surface exposure. The vein frecture apparently is related genetically 
to the nearby Lanberd: overthrust. a 


Ore fragnents found m the dumps cmtain fine-grained galena, pyrite, 
linmite, sparse copper oxides, and vein quartz in lightly sericitized country 
rock, The shipping ore produced in 1943 is reported to have contained about 
1} percent lead, 1 percent copper, and 5 ounces silver a ton. 


fansylvenia (Cu-Ag) 


et Pennsylvania claims in secs, 25 and 26, T. 3. N., Ro 1. are 11 miles 

: fran Three Forks, Mont., by unmaintained county roads. A small output of 

Mee yp etlver ore is reported to have been made in 1880 from a shallow inoline 

the i east end of the present claim group. In the years intervening to 1918, 

; a were explored sporadically. A number of prospect trenches and 

i Shafts, including the 600-foot Pennsylvania shaft, were opened. Records 
Production during thia period are not available. | 


of ra 1948 the Pennsylvania shaft was cleaned out and retimbered. Exploration 

The : G00-level was proceeding intermittently at a small scale during 1949. 

diane incipal undergromd workings are a 600-foot, two-compartment, vertical 

are With three levels aggregating about 1,400 feet in length. These workings 

Poot Srved by a gasoline-powered hoist. Air is supplied by a Schram 210-cubic 
POrtable canpressor. 


in nd Severel prospect cuts and shafts trace a sporadically mineralized zone 
N. 60 80m limestme over a distance of 6,100 feet. This zme, trending about 
mrantte*? is accanmpanied by numerous small tongues end sills of diorite and 

« Its eastern limit is a short distance from the Lambard overthrust. 


Locanyn” limestmes at the Pennsylvenia shaft are marmarized and. transformed 
to tactite and gamet. Sane of the limestones are lightiy.stained by 
hOz0 | | tks fe: 
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oxidized copper minerals; a few faces catain scattered flecks of bornite. The 
mineralized zane is intricately fractured; its trend and extent are not evident 
from the present shaft explorations. 


A private examination report prepared in 1918 indicates that material 
containing 9.3 percent copper, 0.18 ounce gold, and 5.8 ounces silver a tm 
was penetrated in the main shaft at a depth of 200 feet. Ore cmtaining 3 
percent copper was reported to have cmtinued in the shaft fran 225 feet to 
310 feet. A "5-foot vein" containing 24.6 percent copper is reported to have 
been cut at the 450 level (9). 


Gold Placer Deposits © 


Placer gold has been recovered fram a dozen or mare localities in 
Broadwater County (fig. 19). At least six areas apparently contained gold 
placers of considerable value. The principal deposits, found in Confederate 
Gulch and its tributaries, were not extensive but are included emang the 
outstanding placers in Montana because of their unusual richness, 


Although all of the county's know gold-placer areas had been exploited 
by the 1870's, operations have continued intemittently to the present time. 
A few of the richer deposits in Confederate Gulch have be@m reworked with 
modern equipment. Modern methods elso have permitted, elsewhere in the county, 
working of leaner gravels and deposits mantled by deep overburden. Under 
present conditions, however, most of the known remaining gravels apparently 
are Of marginal value. 


The output of placer gold from Broadwater County prior to 1901 is largely 
conjectural. Pardee (2) has estimated output fram the Belt Mountains region @m 
the basis of local accounts, aveilable reports, and by measurements of the area 
of worked gravels. Winchell (3) mentions the Radersburg placers, and Lyden 
(10) has estimated production. from Beaver Creek. Table 13 summerizes the 
minimum estimated output fran these placers, their type, and the probable source 
of the contained gold. 


TABLE 13. - Estimated output and character of Broadwater County's 
principal gold placers 


Estinated | Type 
Output, of 
Deposit dollars deposit Source of gold 
Avalanche Gulche...!$ 100,000 Bench Quartz veins associated with diorite 


; dikes. 
Beaver Creck.seceses| 200,000 Creek Quartz veins in andesite. 
Confederate area: 


Boulder Bar.se-e} 100,000 Bench Quartz veins in quartz-diorite. 


Cement Gulch.e| 600,000 Creek | Do. 
Confed. Gulch.| 2,500,000 do. | Do. 
Diamond Bar. .«.}1,000,000 Bench Do. 
Montana Bar..-}1,000,000 dO. Do. 
Montana Gulch.} 600,000 Creek | Do. 
Crow Creekeesesscee| 500,000 dO. Quertz veinsgin adnesite. 
Indien Creeks oe+eee|/1,500,000 dO. | Do. 
White Gulchs..eeese)/1,000,000 Bench | Quartz veins in quertz-diorite. 
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A few of Broadwater County's placer areas were intermittently active 
during 1949. Placer ground ala@g Crow Creek and Keating Gulch in the 
Redersburg region was under test in 1948 and 1949. At Indion Creck, hyraulic 
mining along the margin of en earlier cut was attempted for a brief period. 
in the Confederate area, a short test run was made by dragline on Boulder Bar. 
Several small-scale hend operatiqns were attempted at Montana and Blacktcil 
Gulches. The salient features of operations on Boulder Bar and Indian Creek 
in 1949 are described in the following sectians. 


Boulder 


Tje Boulder placer, sec, 35, T. 10 N., Re 2 E., i8 ~™m the southeast flank 
of Confederate Gulch near the confluence of Boulder and Confederate Creeks. 
Although severel channels almg this bar have been worked in preceding years, 
its systematic exploitation apparently has been retarded by a ground and 
comparatively low gold content. 


In 1949 water was brought to the bar by a three-fourths mile, 10-inch 
siphm. About 20 feet of bench gravels wes stripped by bulldozer and a 
Di esel-powered 1-1/2-cubic yard dragline from a 4-foot pay streak. This pay - 
streak, together with 18 inches of bedrock, was mined and fed by dragline toa 
tractor-mounted screening-ameal gamating plent. Tailing disposal was accomp- 
lished by bulldozer, : 


Bedrock is a steeply inclined, thinly laminated shale member of the 
Newland formation. According to the operator, about 50 percent.of the re- 
covered gold was estimated at plus 10-mesh in size. It was said to be of 
850 fineness. A sample of black-sand rejects fran the final cleanup cmteained 
0.94 ounce. gald a ton and traces of monazite and zircon, 


Indian Creek 


The Indian Creek gravels were exploited in 1870 and reworked by dragline 
during the period 1940-47. ‘These operations apparently made an imcomplete 
recovery of gold from bedrock and along the channel margins. Consequently, 
cleamup operations were conducted in 1949 in secs. 5 and 6, T. 6N., R. 1 &E. 


Old tailings were renoved fram bedrock, and 15 feet of overburden was 
stripped fram the channel margins by bulldozer. The steeply inclined shale 
bedrock was cleaned, and a 2-1/2-foot pay streak was hydrenlicked into 
carpeted sluice boxes. Water fran a@ sump pool was supplied to the nozzle at 
120 pounds by a 1,000-g.peme 6 x 5 centrifugal pump powered -by a 4-cycle 
Diesel engine. 


About 30 percent of the recovered gold appeared to be plus 10-mesh in 
size. A semple taken fran the black-sand rejects contained 0.86 ounce gold a 
ton, traces of zircon, and an appreciable amount of scheelite. 


NON METALLIC MINERAL DEPOSITS 


The prospecting, development, and exploitation of nammetallic mineral 
deposits in Broadwater County have been retarded principally by the absence 
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of local markets and the gmerally high freight charges to existing outlets. 
Further, the opportunities presented by the nonmetallics have not been widely 
appreciated throughout regions daninated for years by the exploitatim of 
metallic minerals. 


Several nanmetallic mineral deposits have been observed in Broadwater 
County. Although of limited economic interest at the present time, they are 
described briefly in the following pages. 


Diatomaceous Earth 


Two occurrences of diataqnaceous earth in Broadwater County have been 
recognized by Pardee. They have been described inaU. S. Geological Survey 
paper (1) fran which the following extracts are quoted. 


One deposit was found a mile north of Beaver Creek in 
sece 27, T. 9 Ney Ro 1 E. along a bluff facing the Missouri River. 
It consisted of two beds each about 1 Poot thick. One of the beds 
is chelk-white, light in weight, and apparently free of foreign 
matter. The second bed is pale brown and contains a small amount 
of impurities. | 


A&A second deposit was observed north of Greysq@™ Creek in sec. 13, 
T. ON., Ro 2E. The bed is 10 feet thick, thinly pees end 
mixed with a little lime and other substances. 


Both deposits, epparently accumlated at the bottam of a pand, 
ere interbedded with Oligocene clay and tuff. 


Fluorite 


The Normandy (Twin County) fluorite prospect, sec. 24, T. 9N., RG E., 
is near the Broadwater-Meagher County boundary at an altitude of 8,000 feet. 
It is undeveloped and opmed anly by shallow discovery cuts. 


A fracture filling and replacenet vein in Belt limestones has beam 
exposed by two prospect cuts about 50 feet apart. This vein strikes north- 
westward,dips about 80° SW., and ranges in width from 13 inches to 6 feet, 

At one exposure the vein cmsists of 6 inches of impure fluorite and an 

equal width of shattered limestone veined with thin stringers of fluorite and 
quartz. About 5-1/2 feet of limmite and quartz lightly streaked with 
fluorite are exposed on the vein footwall at the secamd cut. The hanging- 
wall unit consists of 0.9 foot of impure fluorite, Samples cut fram this 
exposure assayed as follows: 


Width, feet CaFo, percent S105, percent CaCds, percent R205 y» percent 
0.9 35.2 pil sD ae) A) 
506 1.8 | 54.6 4 18.3 


Ornamental Stone 


A small limestone quarry has been opened by the Vermont Marble Co. in 
sec. 4, T. 5N., Ro 1 E., about 4 miles north by road fran Redersburg. 
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According to local accounts, the character and extent of the limestone beds 
were determined by core drilling in 1930. Several carloads of stone was 
quarried and shipped to castern centers for sawing and palishing. In 1937. 
the operation wes temninated because of adverse commodity freight retes to 
eastern markets. 


The beds developed by the quarry: are in the Lower Cambrian Meagher 
formation on the east limb of a north-trending anticline. They strike N. 10°W., 
dip steeply SW., and cmtinue northward without interruptio to Indian Creek. 
The limestme is massive, fine-grained, and calored derk gray. Polished 
specimens exhibited locally wore black and pleasingly streaked with buff to- 
tawny brown markings. 


Boek = | 


Rock phosphate fran the Permian Phosphoria formation has been recognized . 
at several localities within Broadwater Comty. These deposits have not been 
exploited owing to their small size and low grade. The know exposures are 
generally a little mare than a foot thick. They cmsist principally of tiny 
bone fragnents, clay, and shales cenented by dark carbmeceous material. The 
colitic texture that characterizes the higher-grade rock phosphates in ‘the 
nearby Bllism, Garrisa, end Maxvilie fields usually is lacking. 


The phosphatic beds are underlain by the conspicuous recf-forming 
Quadrant quartzite. COmsequantly, they may be traced easily for Scnsiderable 
distances in the Radersburg end Indian Creek regions. 


Rock phosphate in Broadwater County apparently was first observed by 
Stae (4), who reported float fran Slim Sam Creek containing 27 percent P5056. 
Pardee (2) reported the occurrence of a thin. bed of rock phosphate at the ~ 
mouth of White Gulch in sec. 19, T. 10 N., R. 2 E. Klepper (11) has reported - 
@ thin bed of colitic rock phosphate in Johnny Gulch, sec. 21, T. ON., Re 1 W. 
A character sample from this bed cmtained 25 peromt P50 Impure phosphate 
float estimated to contain less than 15 percent P05 was found by the writer 
alang Indian Creck in sec. 5, T. ON., Ro 1 E. 
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Name of property 
or deposit 2 


Argo (Eclipse-Argo) 


Pennsylvania 


Black Friday 


Blacksmith 


Buzz 


Custer-Iron Age-Hyantha 


Cyclone (Simpson) 


Delome 


Diamond Hill 


Gold Butte 


Gold Cross (Iowa, Keystone) 


Hard Cash 
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Location 
Sece ° Re 
27 11N 1E 
25,26 SN OLE 
13,24 5N 1W 
1 6N 14 
OL oN I1W 
13,24 &N 1W 
24 S5N 1W 
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36 IN 1¥ 
¥/ 4N 1E 
26 SN 1W 
11 SN 1W 


MINERAL INDUSTRY SURVEY TABLE 
BROADWATER COUNTY, MONT. ,1949 
Metallic Mineral Deposits 1/ 


Description of deposit 


& - Copper 


Fracture filling and replacement structure in thin-bedded 
Spokane argillites; width - 4 to 5 feet. 
from 6 inches to 2 feet wide. 


Zone associated with diorite sills in marmarized Madison 
limestone locally garnetized and altered in tactites. 
Oxidized copper minerals and sparse copper sulfides 
sporadically concentrated along complex fracture system. 


- Gold-Silver 


Persistent, steep-dipping fracture filling and replace- 
ment vein in andesite. Structure, 5 feet wide, contains 
occasional lenses of auriferous pyrite. Several 
intersecting veins. 


Replaced shear zone in intensely altered andesite near 
small monzonite plug. Auriferous pyrite and limonite 
are contained in a bleached and pyritized andesite gangue. 


Narrow sheeted zone in andesite containing stringer vein. 
Small, non-persistent quartz lenses contain auriferous 
pyrite and limonite. 


Numerous flat-dipping fracture filling veins in andesite 
adjacent to quartz-monzonite stock. Additional veins 
occupy bedding slips in andesite. 


Southward extension of Black Friday structure. Vein 
about 3-1/2 feet wide contains auriferous pyrite, 
occasional copper oxides, sparse pyrolusite, galena and 
sphalerite in siliceous gangue. 


Replacement and fracture filling along andesite- 
conglomerate contact. Principal minerals are limonite, 
pyrolusite, and gold. Gangue marked by epidote. 


Replacement and fracture filling in andesite intruded by 
quartz monzonite and aplites. Pyrite, free gold, 
scheelite with minor hubnerite and tellurides. Lode 
persists about 2,700 feet along strike and ranges from 
50 to 175 feet wide. 


Several narrow, sub-parralel fracture veins in hornblende 
granite. Principal minerals are auriferous pyrite, 
limonite, and sparse copper oxidese 


Two sub-parallel fracture filling veins in andesite about 
3 feet wide. Siliceous vein material on dumps contained 
auriferous pyrite and limonite. 


Steep-dipping fracture vein about 3 feet wide in highly 
altered andesite. Ore principally auriferous pyrite, 
limonite with sparse copper and zinc sulfides in 
siliceous gangue. 


~- 59 « 


Ore bodies ranged 


Indicated 
metal content 


6.5 percent Cu 


"Ore shoots” 
said to range 
from 3 percent 
to 24 percent Cu 


Recovered; 1.7 
oze Au and 1.0 
oze Ag/ton 


1.2 0Z Au,04 
OZe tone 
Traces copper 
and lead 


Reported to 
range from $20 


to $400 gold 
per ton 


Sporadic output 
since 1901 
ranges from 0.2- 
1.0 oz. Au and 
1.0 oz. Ag/ton 


Recovered: 0.58 
oz. Au, 0.76 oZe 
Ag/ton 


Estimated: $5 to 
$8 gold per ton. 
Small amount of 

tungsten, possi- 
bly 0.1% or less. 


$15/ton in gold. 


Unknown; apparent- 
ly intermediate 
gold content. 


Recovered from 
ore produced 
since 1901: 1.02 
OZe Au, and 0.46 


OZe Ag/ton 


Reported 
roduction 


31,700 tons ore. 


None 


7,900 tons since 1901. 


$250,000 prior to 1901. 


About $60,000 since 1891, 


$700 ,000 to $1,500,000 
between 1879 and 1901. 


Since 1901 =- 399 tons. 


Unknown 


Prior to 1907, $500,000. 


About 30 tons. 


Unknown; probably less than 
1,000 tons. 


Unknown tonnage of rich gold 
ores extracted between 
1880-1900. 


Remarks 


Inaccessible; exploited during 
period 1902-26, Development by adit, 
winzes, and intermediates. Formerly 
equipped with electrified 50-ton 
concentrator. 


Developed by 600-foot vertical shaft 
and 3 levels. Equipped with gaso- 
line=-powered hoist and 210-cubic 
foot compressor 


Inaccessible; developed by a 2= 
compartment, 700-foot, timbered 
incline and 7 additional shallow 
shafts. Workings flooded. 


Inaccessible; developed by a single 
adit and a 200-foot vertical shaft. 


Inaccessible; development aggre~ 
gating 3,000 feet is by 5 adits and 
2 shafts. Main adit being reopened 
in 1949. 


Largely inaccessible; group de=- 
veloped by inclined and vertical 
shafts and several adits. Workings 
probably aggregate 6 miles or more 
in length. 


Inaccessible; developed by short 
adit and 2 shallow shafts over 
vertical range of 200 feet. 


Inaccessible; explored to a depth of 
65 feet by a 2-compartment inclined 
shaft. 


Karly development workings aggre- 
gating 3,600 feet in poor condition. 
Currently operated at small scale 
by open-cut methods. 


Inaccessible; developed by 150-foot 
prospect shaft. 


Inaccessible; development by shallow 
shafts and adits along horizontal 
range of 900 feet and over vertical 
interval of 150 feet. 


Inaccessible; developed by shallow 
shaft and 3 adits possibly aggre- 
gating 5,000 feet. One ore shoot 
developed over length of 250 feet, 
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MINERAL INDUSTRY SURVEY TABLE 
BROADWATER COUNTY, MONT. ,1949 


Metallic Mineral Deposits 1/ (Contd. ) 


Map 
ref. 


Name of property 


Location 


Indicated 


Reported 


DO» or deposit 2/ Sec. Twp. Re Description of deposit metal content production Remarks nical 


13 


14 


15 


16 


by 


18 


19 


20 


21 


22 


23 


24 


Humming Bird 13 10N 2E 
Iron Age 24 SN 1 
Keating 18 SN IE 
Little Giant 2 6N 1wW 
Miller (Slim Jim) 13 10N~ 2E 
Ohio-Keating Is NN WwW 
Queen Bee 27: UN BY. 
Satellite (Baker group) 26 10N 2E 
Spar 36 6N e2W 
Iron Cross 12 SN iow 
Bluebird 23 SN lw 
Bonanza 19 6N 1W 


@) ~- Gold-Silver (Contd.) 


Fracture filling and bedding replacement in Newland shales 
near quartz-diorite stock. Auriferous pyrite, limonite, 
and sparse chalcopyrite in drusy quartz gangue. 


Curving fracture vein in highly altered andesite. Ranges 
from 3-1/2 feet to 5 feet wide at surface. Ore is au- 
riferous pyrite, limonite, and quartz in an andesitic 
gangue,. 


Persistent fracture filling and replacement 1-1/2 to 5 
feet wide in altered andesite porphyry. Ore consists of 
auriferous pyrite and occasional copper sulfides in 
endesitic gangue. 


Eleven or more parallel steep=-dipping veins in andesite 
comprise a lode system 1,300 feet wide and extending 2,700 
feet along strike. Vein widths range from 2 inches to 

6 inches. Predominant minerals are auriferous pyrite and 
limonite in altered andesite gangue. 


Narrow zone of irregular quartz veinlets along contact 
between quartz-diorite stock and Newland shales. Erratic 
mineralization includes netive gold, pyrite, and base 
metal sulfides. 


Persistent fracture filling vein in altered andesite; 
horizontal extent about 1,600 feet. Vein minerals are 
auriferous pyrite, limonite, and quartz. 


Replacement vein along shear zone in andesite ranging 
from 3 feet to 20 feet wide. Vein minerals are au- 
riferous pyrite, arsenopyrite, limonite, and sparse 
chalcopyrite, 


Quartz lode 3 to 8 feet wide in Newland shale near 
quartz-diorite stock, Principal vein minerals are 
pyrite, limonite, and sparse galena in milky quartz 
gangue. 


Bedding replacement in Jefferson limestone. Pipe-shaped 
ore shoot 30 to 60 feet long and 1 to 3-1/2 feet wide. 
Vein minerals are tetrahedrite, argentite, cerargyrite, 


and pyrolusite. 
@® - Iron 


Magnetite with ilmenite 7 to 15 feet thick. 
Cretaceous sandstone. 


In 


©) - Silver-Lead 


Steep-dipping fracture vein in altered andesite. Principal 
minerals are galena, sparse sphalerite, and auriferous 
pyrite in a siliceous gangue. 


Steep fracture filling and replacement structure in 
Madison limestone. Ore fragments on dumps contain galena, 
cerussite, limonite, and pyrolusite accompanied by 
barite, calcite, and quartz. 
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Digitized by Cor gle 


Recovered: 1.25 
oze Au and 1.7 


oz. Ag/ton 


Unknown; princi- 
pally valued for 
gold. 


Recovered: 0.38 
oz. Au/ton. 
Range: 0.15 oz. 
to more than 1.0 
oz. Au/ton 


Recovered since 
1901: 0.84 oz. 

Au, Os3 OZe Ag 

per ton 


Recovered: 7.95 
OZe Au, 466 02. 
Ag/ton 


Recovered: 0.31 
oz. Au/ton 


Recovered during 
1935-38: 0.35 oz. 
Au, 2.6 02. 

ton 


Recovered: 0.55 
oz. Au, 1.0 oZe 


Ag, and 0.9% 
Pb/ton 
1.2% Zn, 0.04 


OZe Au, 2226 OZ. 
Ag/ton recovered 


43% Fe, 9.3% 
T10. 


w-e------------- Unlmown - probably small. 


THE OHIO STATE UN 


43 tons ore since 190l. 


Unknown; apparently not 
more than 500 tons. 


Since 1901: 412,500 tons. 


Output prior to 1901 said 


to have approached $300,000. 


1,146 tons. 


190,000 tons. 


Since 1901, 800 tons. 


Recorded since 1901: 


1,291 tons. 


1,000 tonse 


4,000 tons. 


Unknown. 


Original from 


Li be be | 


id 


Inaccessible; developed by 2 short 
adits and several prospect cuts 
along a horizontal range of 400 feet 


Inaccessible; idle for many yearse 
Developed by 2 shallow inclines and 
several prospect pits over distance 
of 1,600 feet. 


Inaccessible; last operated in 1947. 
Developed by 2 shafts and 10 levels 
over vertical interval of 1,100 fest 
and horizontal range of 2,200 feet. 


Largely inaccessible; lode developed 
by several adits, 3 shafts, and 4 
low-level crosscut. 


Developed by 3 adits aggregating 
several thousand feet. Ore concen 
trated in gasoline-driven, single 


stamp-amalgamating mill. 


Inaccessible; developed by 600-foot 
shaft with 5 levels. Operation 
formerly included 100-ton mill plant 
Electrified. 


Inaccessible; principally aoe ‘ 
prior to 1900. Developed by 200-f00 
crosscut adit and 175-foot shafte 


Principally active prior to ee 
Prospect adit being reopened in fs 
Formerly developed by several ae 
and inclines, inaccessible in 1949. 


Active in 1949. Developed by flat 
dipping incline enlarged by ste 
Currently powered by gasoline-dri¥ 
equipment. 


Small open-cut operation active in 
1949, Material used at price F 
Mont., in compounding type V ce 


Inaccessible; developed by 2% a 
shafts to an estimated depth of 
feet. 


Inaccessible; developed by 10 oF 
more adits extending over a verti? 
interval of 200 feet and along 4 
horizontal distance of about 600 
feet. 
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MINERAL INDUSTRY SURVEY TABLE 
BROADWATER COUNTY, MONT. ,1949 


Metallic Mineral Deposits 1/ (Contd.) 


Map 

ref. Name of property Location Indicated Reported 

DOs or deposit 2 Sece eo Re Description of deposit metal content roduction Remarks 

©) - Silver-Lead (Contd. }> 

25 Cleo 13 SN 2E Narrow fracture filling in Spokane shales. Ore contains 15% Pb, 1% Cu, Small. Inaccessible; developed by 2 shallow 

galena, pyrite, limonite, and sparse copper oxides. 5eO OZ. Ag/ton shafts and several open-cuts. 
Active in 1943 —- small scale. 

26 Gopher 24 SN 1W = Narrow fracture filling and replacement vein in bleached 8.7% Pb, 1.6% Small. Inaccessible; vein developed by 7 
andesite. Ore consists of galena, cerussite, Zn, 907 OZ. Ag prospect shafts over horizontal range 
smithsonite, and pyrite. 0.38 oz. Au/ton of 1,000 feet. 

27 Jo Dandy 28 SN 1W = Fracture filling and bedding replacement in Quadrant 34% Pb, 11.9 oze 9,300 tons. Inaccessible - workings flooded; de- 
quartzite. Hematite gangue contains cerussite, Ag/ton veloped to depth of 600 feet by shaft 
wulfenite, and galena. with 6 levels. Last operated in 1929 

28 Jo Jo 28 SN 1W = Small, steeply plunging ore shoots enclosed in Quadrant Evidently simi- Unknown =~ probably less Developed by 1 adit and a connecting 
quartzite. Ore consists principally of cerussite and lar in tenor to than 500 tons. incline; workings aggregate about 
galena in a siliceous gangue. the Jo Dandy ore 2,000 fect. Several small ore shoots 

. extracted since 1927. Property idle 
and unequipped. 

29 Kelly 19 @8N 1E_ Series of small fracture filling and replacement veins Test shipment in Unknown - less than 500 Explored by several shallow shafts 
in andesite. Ore minerals include pyrite, galena, cerus- 1949 - 5.8% Pb, tons. and 3 adits. Workings inaccessible 
site, limonite, and scant sphalerite,. 300 OZ Ag, 0225 with exception of lower adit workings 

oz. Au/ton which aggregate about 1,300 feet. 

50 = Lookout 30 7N 1E Steep-dipping, narrow fracture filling in andesite. Ore Test shipment: 100 tons. Prospect; being reopened in 1949, 
minerals include pyrite, galena, and pyrolusite. 32% Pb, 6 OZ Indicated strike length of vein may 

ton be 2,700 fest. 

51 Marietta 10,15 7N 1W_ Fracture filling and replacement veins in andesite. Widths Recovered since About 8,000 tons since Veins developed by several adits and 
range from 6 inches to 3 feet. Principal ore minerals are 1901: 4.8% Pb, 1894. inclines largely inaccessible. 
pyrite, arsenopyrite, galena, and sparse sphalerite,. 70D OZ. Ag, and Marietta adit being rehabilitated in 

1.24 oz. Au/ton 1949. Formerly equipped with sml1l 
cyanide plant. 

32 North Home 16 SN 19 Fracture filling and replacement vein in Madison limestone 2.3% Pb, 0.06 3,800 tons since 1901. Inaccessible. Developed to depth of 
Ore contains galena, smithsonite, limonite, and sparse oze Au, 17.4 OZ. 300 feet by shaft. Ore reclaimed 
manganese oxides. Gangue includes barite, calcite, and Ag per ton from dumps in 1947 and 1948, 
siderite. 

535 Santa Anita 33 SN 1W = Narrow fracture filling vein in Quadrant quartzite. 23% Pb, 5e7 OZe 1,600 tons. Developed by adit. Small-scale opera- 
Principal ore minerals include limonite, cerussite, ton tion active in 1949, A small amount 
smithsonite, and pyrolusite. Sparse galena and sphalerita of zinc has been recovered from ores 

shipped since 1946. 

54 Silver Wave 26 IN 1W  Steep-dipping fracture vein and replacement lode in | 155 Pb, 9.1 oz 1,400 tons. Inaccessible; developed by 2 shafts, 
sheared andesite. Ore consists of auriferous pyrite, Ag, 0-76 oz. 100 and 350 feet deep. Horizontal 
galena, and carbonates in a bleached andesitic gangue. Au/ton extent of principal structure appears 

to be about 2,300 feet. Output 
claimed to be from development onlye 

35 Spring Hill 35 7N 1W = Narrow fracture filling vein in andesite. Second structure $35/ton Estimated - 250 tons. Developed by adit workings aggre- ' 
exposed apparently is a replacement along narrow shear gating 800 feet. Workings being 
Zone. rehabilitated in 1949, 

36 Stray Horse 35 8N 1W ‘Two steep-dipping, parallel veins in andesite. Cross- 10.7% Pb, 21.1 500 tons since 1901. Inaccessible; veins developed by 5 


faulting observed. Ore is a mixture of base metal 
sulfides with pyrite and arsenopyrite in a siliceous 


EaNZuse 


= 6] = 


Oz. Ag, and 
0.37 oze Au/ton 


$200,000 prior to 1901. 


adits and several prospect shafts. 
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MINERAL INDUSTRY SURVEY TABLE 
BROADWATER COUNTY, MONT. ,1949 
Metallic Mineral Deposits 1/ (Contd.) 


Map 

ref. Name of property Location Indicated Reported 

no or deposit 2 Sece e Re Description of deposit metal content roduction Remarks 

©) - Silver-Lead (Contd. ) 

37 “Whitehorse 10 7N 1W Prospect adit being driven to intersect assumed downward Galena and Unknown. Adit had attained a length of 300 
extension of small ore shoot exploited by inaccessible pyrolusite remain feet in October 1949. Equipment 
early day workings. Structure probably north extension on dumps from includes two 210-foot, portable, 
of Marietta vein system, early operation gasoline-driven compressorse 

@) - Lead-Zinc 

38 East Pacific 26,27 S8N 1W Persistent fracture filling vein in andesite, Ore commonly 6.3% Pb, 2.2% Zn Over $2,000,000. Output Developed by several shafts and 
shows banded texture. Principal gangue minerals are 10.2 oz. Ag, and since 1901 - 36,000 tons. 5 adits aggregating 5 miles. Mining 
quartz, calcite, and rhodochrosite. Occasionally contains 0.29 oz. Au/ton suspended in 1947; present operation 
native gold and tetrahedrite, confined to the milling of waste 

dumps. Operation electrified and 
equipped for 100-ton daily mine- 
mill output. 

39 Highland Mary 26 SN 1W Replacement and filling along sheeted zone in altered concn ncmacmeeee Unknown - probably smll. Inaccessible; explored by severel 
andesite. Ore minerals include pyrite, galena, and prospect cuts and a 150-foot 
sphalerite. (estimated depth) shaft. Structure 

appears to be extension of the Gold 
Cross vein systeme 

40 iron Mask 24 $.N 1W Fracture filling and replacement vein in andesite. 4.0% Pb, 7.4% Zn 23,000 tons. Developed by low-level crosscut 
Widths range between 1-1/2 to 4 feet. Principal vein 0.2% Cu, 4.9 oz adit and a 100-foot winze (flooded). 
minerals: galena, pyrite, sphalerite, limonite, and quartz Ag/ton Operation electrified and equipped 

with 50-ton selective flotation 
plant. Inactive in 1949. 

41 January 26 §&N 1W Contact vein between quartz-monzonite and andesite; Recovered: 5.0% 3,100 tons since 1901. Inaccessible; formerly developed over 
structure with waste inclusion up to 9 feet wide. Princi- Pb, 3.4% Mn, 503 distance of 900 feet by 2 adits and 
pal vein minerals - pyrite, galena, sphalerite with scant oz. Ag, 0.11 oz. winze. Last operated in 1931. 
chalcopyrite and rhodochrosite in silicified gangue. Au/ton 

42 Little Bonanza 35,56 SN 1W Fracture filling in andesite containing several lenticu- Recovered: 37.7% 300 tons since 1901. Active in 1949; developed by 2 short 
lar ore shoots up to 3 feet wide. Principal vein Pb, 2.8% Zn, adits. Equipped for small-scale 
minerals are galena, pyrite, and sphalerite in a silici- 2600 oZze Ag/ton operation. 
fied andesitic gangue, 

43 Little Fannie 6 6N 1E Filat-dipping replacement and fracture fill in andesite = <-----~ ---------- Unknown - not over 500 tons. Underground workings aggregating 
near the Indian Creek fault zone. Ore minerals include about 800 feet consist of a short 
pyrite, limonite, cerussite, galena, and sparse sphalerite. adit, a shallow vertical shaft and 

@ main incline shaft all inter 
connected. Property idle and 
unequipped. 

44 Little Olga (Kleinschmidt) 3 7N 18 Several narrow fracture filling and replacement veins in Recovered: 6.7% 4,300 tons produced since Operation electrified; active in i 
quartz monzonite; wall rock intensely altered. Ore Pb, 6.7% Zn, 1901. Development workings aggregate 9, 
contains base metal sulfides with pyrite, and stephanite 18.7 oz Ag, and feet. Vein penetrated 760 feet 
in a siliceous gangue. 0.05 oz. Au/ton below outcrop by development adite 

45 Ruby 33 SN 1W Pipe-shaped replacement in Madison limestone. Predomi- Recovered: 4.4% 4,000 tons since 1901. Important producer prior to ae 
nant vein minerals are smithsonite and cerussite in a Pb, 8.8% Zn, 5.0 Developed by incline shaft enlaré 
siliceous gangue. oz. Ag/ton by stoping. Last operated in 1948 

Workings in poor condition. 

46 Summit (Mont. Silver Star) 17 4N 1W Pipe-shaped bedding replacement in Madison limestone. Recovered: 10.6% 2,000 tons since 1901. Developed by 600-foot incline pay 
Vein minerals are limonite, cerussite, smithsonite, and Pb, 2.5% Mm, 85 Briefly operated in 1948. Lead 
pyrolusite in a siliceous gangue. oz. Ag/ton silver amenable to standard flota- 

tion. Waelz process required for 
good zinc recovery. 
1/ Classified according to principal or predominating metal or metals. 
2/ Also known by name or names in parentheses. | y 
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